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". . . In a recent engagement between Japanese land- 
based aircraft and Grumman Wildcat carrier-based 
fighters, a total of ten Japanese fighters and three 
bombers were destroyed without a single loss of 
our own planes."— Secretory Knox. These Wildcats, 
like all other Grumman F4F’s in Navy service, are 
powered by Pratt & Whitney Twin Wasps. 
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faithfully indicates the 
ups and downs" of flight 


Rate of climb (or of descent) is something a man needs to know 
when he's flying a modern high-performance airplane. And he 
wants to be able to ascertain it accurately in one swift glance. 
That is why pilots esteem the Pioneer Sensitive Rate-of-Climb 
Indicator so highly. It is the most advanced instrument yet de- 
veloped for the purpose. It is free of certain service and mainte- 
nance requirements of older instruments and is most reliable ... in 
short, a true Pioneer Instrument. It aids appreciably in our nation's 
One Big Job — to "Keep 'em flying." 


^fkone&L INSTRUMENT 


DIVISION OF BEND1X AVIATION CORPORATION • BENDIX, NEW JERSEY 
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* IN THIS ISSUE ****** 


FINANCIAL DEVELOPMENTS 
loomed large in the aviation picture dur- 
ing the last month. In a discussion of 
the significance of these developments 
the lead editorial (page 51) points out 
that a number of aviation manufactur- 
ers are setting aside reserves against the 
expenses of their inevitable transition 
from war to peace time operations. We 
believe that this practice if generally 
followed will simplify the process of 
readjustment of the industry after the 

Aviation’s War Communique No. 4 
continues our running commentary on 
air power in this war. Biggest develop- 
ment was the complete reorganization 
of the U. S. Army giving air power 
equal status with the ground forces, and 
the shakeup in the Navy command 
which placed a flying admiral at the 
head of operations. 

GOOD NEIGHBORS 

The way in which airlines are cement- 
ing hemispherical relations is described 
in a story by Leonard E. Read, who 



Harold H. Warden 


realistically points out that the strength 
of our bonds with our neighboring re- 
publics to the south after the war effort 
is ended will depend on economic rather 
than political consideration (page 54). 

Continuing our series of articles de- 
signed to assist management of aviation 
production plants, there begins on page 
56 an article which demonstrates the 
importance of improved health educa- 
tion, recreational facilities, sanitation, 
and nutrition in any program designed 
to boost morale. 

Adding to its collection of photo- 


graphs and silhouettes of enemy planes, 
many of which have not been presented 
previously to the public, Aviation shows 
three full pages of German aircraft 
(pages 57, 58, and 59). 

AIDS TO PRODUCTION 

The Manufacturing Section of this 
issue leads off with a complete and au- 
thoritative article by Dr. D. S. Fred- 
erick of the Rohm & Haas Co. on correct 
methods of Plexiglas installation (page 
62). Illustrations and sketches, mostly 
in color, augment the text. It should 
prove of invaluable assistance to design 
engineers and production men in achiev- 
ing maximum efficiency in installations 
of transparent plastics. 

Designing Propellers to Meet Per- 
formance Requirements (page 70), by 
Harold H. Warden of Curtiss-Wrighfs 
Propeller Division, describes those fac- 
tors that are considered in coordinating 
propeller design with airplane design. 

The complete sequence of machining 
operations in the production of struts 
for the Lockheed P-38 Interceptor- 
Pursuit is described in an article by 
W. G. Wood, (page 74). 

The first of a series of articles by Wal- 
ter C. Clayton, chief engineer of the 
Curtiss-Wright Technical Institute, oil 
design charts for tubular members be- 
gins on page 80. Design engineers will 
welcome these short cuts for determin- 
ing wall thicknesses of tubes subjected 
to bending to yield a desired margin 
of safety. Later articles will deal with 
tubes subjected to shear and torsion. 

G. E. Cassidy of General Electric’s 
Industrial Engineering Division pre- 
sents a practical method for salvaging 
part of tlie enormous energy generated 
in testing aircraft engines (page 88). 

Part I of an article describing the 
method by which the strength of riveted 
and bolted joints is calculated begins 
on page 91. This series lias been pre- 
pared by Wayne A. McGowan, senior 






Frank T. Courtney 


stress analyst of Consolidated Aircraft. 

How good maintenance men are being 
turned out in volume for the military 
services and commercial operations is 
described in a story on the Roosevelt 
Aviation School (page 153). 

J. A. Ferris of Northwest Airlines 
describes the equipment used by North- 
west in air conditioning its transports 
during their lay-overs on the ramp be- 
tween flights (page 160). 


Coming 

Frank T. Courtney, whose colorful 
history as a flier and engineer is well 
known to most aviation people, has pre- 
pared a provocative article on remote 
propeller drives and reaches some con- 
clusions based on his sound experience 
which will doubtless prove interesting 
to many fellow engineers. 

The accompanying photograph, resur- 
rected from Aviation’s early files, 
shows him as he looked in 1927, then a 
captain in Britain's Flying Corps. 

The promised article on aluminum 
conservation is also scheduled for May 
along with the usual complement of pro- 
duction, design, research and engineer- 
ing articles of immediate importance. 
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Ait inductive-types — 


P ROVED by more than 18 months of actual use in 
supplying power to inductive-type, stored -energy 
welding machines, G-E ignitron rectifiers are helping users 
get fast, dependable operation — particularly in the aircraft 
industry. 

Because of its low kva demand, the inductive type of 
stored-energy resistance welding permits the use of low- 
cost plant distribution systems and reduces voltage drop. 
It also permits installation of welding machines at the 
most favorable point in the production line — even though 
this may be at some distance from the distribution trans- 
formers. 

Good voltage regulation afforded by the low kva demand 
also reduces the possibility of light flicker and limits 
interference with other welding equipment on the same 

Designed by outstanding electronics engineers, these G-E 
rectifiers are built for ease of installation and low main- 
tenance. Whatever your problems on control for resistance 
welding — consult your nearest G-E office. Our control 
specialist will be glad to work with you. General Electric, 
Schenectady, N. Y. 
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IDEAL FOR CIVIl AIR PATROL AND PILOT TRAINING 
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FREE CATALOG showing all the new Piper planes may 
will gladly mail you one of these handsome, deluxe catalogs 

Lock Haven,' Pennsylvania. U.'s. A. ' ^ 


T HE practicality of seaplane flying is 
taken out of the luxury class with the 
new Piper Sea Scout. Inexpensive floats of 
plastic plywood, internally braced, double 
the utility of this ship, for the floats are 
quickly interchangeable with the plane’s 
regular wheel landing gear. All parts are 
completely inetalized to protect from salt 
water corrosion. The Piper Sea Scout is the 
perfect plane for Civil Air Patrol of America’s 
coastlines and waterways. It is the ideal sea- 
plane pilot trainer . . . low in cost, easy to fly 
and most economical to operate. Ask your 
Piper Dealer about the new Piper Sea Scout 
and have him tell you about the free course 
of dual flight instruction offered the purchaser 
of any one of the new Piper planes. 


PIPER 


POINTS THE WAV TO WINGS FOR Ml AMERICA 


AVIATION. April, 








* 6 * 


Superiority 

is not a matter 
of numbers atone, 


In neither war nor commerce is air superiority entirely 
matter oF numbers. Skill contributes no small part to 
superiority; skill of the designers, manufacturers and pilots 
skill of engineers who design and of manufacturers 
'ho build the precision machines which produce a ship': 
component parts contributes to air superiority, too. 
HALL high precision valve and valve seat grinders 
are doing their part in building air superiority for 
America and her allies in the rapid production and 
speedy maintenance of all types of airplam 
engines for war and commerce. 

• Above is AWA / HALL engineers will gladly co-operate with 

Wet Type Univer- / you on your valve and valve seat grinding problems or will 

w 1 , ^5 / furnish you with complete information on HALL equip- 
Valve beatOnnder / . ... ...... 

in use in in-line / men * now ln us « in practically every Held of aircraft engine 
cylinders. Alright / production or maintenance. Write today, 
is AW wet type / 

eccentric in /the HALL MANUFACTURING CO. 

use in radial / TOLEDO, OHIO, U. S. A. 


HALL ECCENTRIC 

IlHLii SEAT GRINDERS 
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MCDONNELL AIRCRAFT CORPORATION 

LAMBERT FIELD -tf SAINT LOUIS 


. . . as essential in the plant as in the air 

Streaking through the skies, today’s aircraft fly at almost 
incredible speeds. But to win the war— America must do 
more than make faster ’planes. It must make them faster. 
Production lines must back up fighting lines. Industry must 
produce more. It will produce more. At McDonnell, we 
are proud to be a part of our nation’s great war effort. Our 
workmen, designers, and engineers are straining plant 
capacities to present limits, in the production of precision- 
built aircraft and parts for our armed forces. 
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Dubbed “Lightning” by the R. A.F.-this sleek, 
powerful ship is one of the deadliest fighters in the 
sky! Its phenomenal speed and maneuverability, 
particularly at high altitudes, are accomplishments 
of engineering genius and high structural efficiency. 
Control-ability is made possible and insured by a 
safe, positive, friction-free control system— witA 
Fafnirs at the vital points of motion! 

Fafnir Aircraft Ball Bearings belong to the air- 
craft industry. You’ll find them on the controls of 


the Army's fast pursuits, the Navy's fighters and 
bombers, the ships that America sends to the R. A.F. 
-and on the great commercial airliners. Fafnirs 
are the products of the combined engineering 
knowledge of the leading aircraft builders, and 
Fafnir’s own wealth of technical and producing 
experience. Made in a factory where a quarter of 
a million dollars was spent on the • ] i | t to 
test them and perfect them. The Fafnir Bearing 
Company, Aircraft Division, New Britain, Conn. 



FAFNIR 

Kail Hearings 
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WHEN THEY’RE TOUGH TO GET TO... 



Designed with angular offsets of 7/j°, 10° and 
1 5°, these Aero Tool Cupforged Offset Rivet Sets 
provide accessibility for setting rivets in out-of-the- 
way locations— when they're tough to get to. 

Like the many other production tools by Aero 
Tool, these rivet sets are machined and cupped to 

Microglass polished and subject to rigid Compara- 
meter Inspection. CUPFORGING assures an even 
metal flow and structure for longer wear and 

extreme precision. MICROGLASS POLISHING 
guarantees a glass-smooth face that can't harm 
aircraft skins or other surfaces the tools contact. 
COMPARAMETER INSPECTION assures dimension- 


al accuracy and surface perfection. 

It's the constant attention to detail— the "make 
it better or don't make it" policy that accounts for 
the wide acceptance of Aero Tool production 
tools by leading aircraft companies— every tool 
from Aero Tool is designed to do its job better, 
faster, easier, longer. 

Send today (on your firm letterhead, please) for 
the new 28-page illustrated catalog describing 
many designs of Standard, Offset and Swivel 
Rivet Sets, Squeezer Sets, Bucking Bars, Precision 
Plomb Bobs, Gooseneck Sets, Micrometer Stop 
Countersinks, Countersink Cutters, Hollow Mills, 
Bushing Indicators and Bushings. 


HERO TOOL 10. 

CUPFORGED AVIATION TOOLS 
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Every component part working -with precision accuracy 
. . . that’s what the challenger is up against when Ameri- 
can aircraft goes into action. Speed, accuracy, staying 
qualities, firing power! • And back of all this are the 
men at the controls... the pilot, the observer, the gunner, 
the radio operator . . . each in his special task a skilled 
expert . . . each alert to the need for swift action. • From 
specifications that are approved and adopted by aviation 
engineers and production officials, GF craftsmen build 
light weight, strength and comfort into seating that 
answers every requirement for keen, wide awake action. 


THE GENERAL FIREPROOFING COMPANY 




Now even greater savings in time and money 
for busy C.P.T. operators all over America, 
with delivery of Cadet Planes and parts from 
both Los Angeles and Kansas City — with the 
low fly-away prices at both plants. 

Add this substantial initial saving to Cadets' 
proved advantages— lower operating cost — 
economical maintenance — sturdier con- 
struction — higher resale value, and it is ob- 
vious that Cadets' offer C.P.T. operators 
America's greatest trainer values! 


YOUNGSTOWN 


OHIO 




I. April. 
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America’s answer to the call upon Pearl Harbor— 
A mighty armada of warplanes, many of the most 
deadly equipped with Bower Aircraft Roller Bearings. 




V ERSATILITY which permits quick change-over 
from one job to another, with little inconven- 
ience or loss of time, is a real speed-up factor in 
tooling a new job. Such versatility — the reduction 
of set-up time to a minimum — enables you to get 
into production quickly. It is one of the advantages 
in selecting South Bend Lathes for urgent defense 
contract work calling for early deliveries. 
Permanent accuracy is built into South Bend Lathes 
to assure uniform precision. Their wide range of 


spindle speeds permits machining work with maxi- 
mum cutting tool efficiency. And not the least im- 
portant — their convenient controls make for an 
ease of operation which reduces fatigue and lessens 
the possibility of error. 

Ideal for tire heavy production schedules which Na- 
tional Defense demands. South Bend Lathes come in 
five sizes — 9", 10", 13", 1434" and 16" swing — all 
sizes supplied with toolroom or manufacturing equip- 
ment. Write for catalog and name of nearest dealer. 


SOUTH BEND LATHE WORKS 

755 East Madison Street, South Bend, Indiana, U. S. A. 



LATHE BUILDERS FOR 35 YEARS 


ADEL monufacture* over 3,000 size* and types of line supports, h; 
icinfl pumps and controls, synthetic rubber products and allied aircraft 
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Not to stop... blit 

to DESTROY INVADERS 
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BUILD LIGHTER... 


ASSEMBLE 


You can always be sure of two fundamental facts about 
fastenings developed by TINNERMAN. 

They are lighter in weight and are applied about twice as 
fast. In many aircraft attachments, they have saved as much 
as 80% in weight of fastenings. SPEED NUTS also effect 
drastic reductions in assembly costs and provide a double 
spring lock that resists the most severe vibration. 

SPEED CLIP 5928 is our newest time saver for attaching 
junction box covers. It can be attached by hand and fits 
all junction boxes from .025 to .064 in metal thickness. 
Write for Bulletin 153 and we will rush complete infor- 
mation and samples. 

TINNERMAN PRODUCTS, INC. 

2070 Fulton Road Cleveland, Ohio 


Accelerates Assembly 


Lowers Net Costs 


OVER A BILLION IN USE * * OVER 1,0 0 0 SHAPES AND SIZES 






In the thick of the Fighting — with Vultee 

Bendix Radio is doing its part, too 


Wherever the fighting is thickest, the Vultee 
Vanguard and the Vultee Vengeance win the 
respect of pilots — force the respect of the 
enemy. Completely radio-equipped by Ben- 
dix, these defenders of democracy serve with 
the British and TJ. S. forces in practically 
every sector of the War. It’s gratifying to 







Naval cadets arc earning their wings in 
Spartan trainers powered by Lycoming . . . 
the aircraft engine whose dependable, eco- 
nomical operation and low maintenance and 
upkeep costs have been proved through 
years of use in both the pilot training divi- 
sions of the Armed Forces and the CPTP. 
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Throughout the nation, subcontractors are working to produce 
over 250 different parts for Aerol landing gear struts. This is 
the American way. Because of the willing assistance of these 
subcontractors, America can rest assured that Aerol strut pro- 
duction will keep ahead to keep 'em flying ! 


THE CLEVELAND PNEUMATIC TOOL CO. 

Marble Ave. & East 77th St. Aircraft Division • Cleveland, Ohio 


HELPS 1 4SP0C ^/Reproduction 

£eef> aJleaJtbteep 

America’s aviation industry still must achieve an almost 
undreamed of pace of production. As builders of Aerol struts 
for aircraft landing gear, it is our grave responsibility to meet 
the tremendous demands of an all-out war without delay! 


These demands will be met. But in addition to expanded 
personnel and plant facilities, another vital force has been 
enlisted to achieve this end — the subcontractor. 






FORGET 
YOUR OLD 
ASSUMPTIONS 
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IN THESE DAYS an advertisement is no place either for 
hosannas or sermons about production. Every man 
knows how well he is doing the job that is before him. 
Deeds, not words, are the measure. 

BUT WORDS CAN BECKON beyond the realms of im- 
mediate duty. 

IMAGINEERING is such a word. We coined it to make the 
needs of the future a reality, here and now. It is a way 
of describing what a man can do about the day when. . . 

HOW DO YOU DO IT? You let your imagination soar 
and then engineer it down to earth. You think about 
the things you used to make, and decide that if you 
don’t find out some way to make them immeasurably 
better you may never be asked by your customers to 
make them again. 

YOU FORGET YOUR OLD ASSUMPTIONS. For instance, 
you may be one who used to assume that aluminum was 
too expensive. Even if you were right then (and you 
may not have been) the price trend of aluminum knocks 
those assumptions into a cocked hat. 

WERE YOU ONE who used to assume that structures be- 
haved exactly the way the theory said? Have you looked 
into the new answers the mammoth testing machine in the 
Aluminum Research Laboratory has found for that one? 

DID YOUR OLD PRODUCT GROW like Topsy? More than 
one designer is Imagineering with this point of view: My 
product was in a groove. I couldn’t get it out, because 
I didn't dare get too far away from last year's model. 
Now’s my chance to start from scratch, and let tradition 
be hanged. 

THAT IS THE KIND OF THINKING that will make jobs in 
the future. It is the kind we can help with: help with 
ideas and with know-how. Will you invite us? 

Aluminum Company of America, 2182 Gulf Building, 
Pittsburgh, Pennsylvania. 

ALCOA ALUMINUM 
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SKY HIGH 





For engines requiring magneto ignition. American Bosch has always 
been the hallmark of quality. The war in the air gives fresh 
significance to this reputation, for today American Bosch Aviation 
Magnetos are standard on some of America’s mightiest warplanes. 

AMERICAN BOSCH CORP., Springfield, Mass., and Providence, R. I. Branches: New York, Cleveland, Detroit, Chicago, San Francisco 

AMERICAN BOSCH MAGNETO 






* ★ * 


Permite's pioneering experience, plus modem production and labora- 
tory facilities, enable us to supply officially approved aluminum and 
magnesium alloys for aircraft parts, made to standards established by 
the Federal Specification Board, U. S. Army Air Corps and Navy 
Aircraft Department. 

Defense manufacturers are invited to consult with our engineering 
staff regarding their castings requirements. 


ALUMINUM INDUSTRIES, Inc., Cincinnati. Ohio 


PERMITS ALUMINUM AND MAGNESIUM ALLOY CASTINGS 
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Bendix Aviation, Ltd., presents t-his outstanding Hydraulic Pressure 

Regulator — with seven important advantages over- all previous regulators — 

advantages achieved through the use of the exclusive plastic-poppet pilot valve. 

1. Absolutely leak proof. "Creep” toward the cut-in or cut-out pressures 
completely eliminated. 

2. Guaranteed to operate at -45° F. 

3. No appreciable shift in operating pressures at a high system bleed-off or 
at various flow conditions. 

4. Has integral system relief valve, eliminating extra unit and extra plumbing. 

5. No lapped fits — faster production and easier maintenance as all parts are 
100% interchangeable in the field. 

6. Relay valve assembly is demountable from airplane without disturbing 
installation or plumbing. 

7. One universal model for both 1,000 psi and 1,500 psi systems. 


BEND/X 




DISCONNECT COUPLINGS POWER BRAKE VALVES jp4 CHECK VALVES PRESSURE REGULATORS^® 

HAND PUMPS "rdljl ACTUATING CYLINDERS HYDRAULIC ELECTRIC SWITCHES ;J| RESTRICTOR VALVES ^5 

SEQUENCE VALVES HYDRAULIC SELECTOR VALVES TUBE CLAMPS CUSTOM BUILT RADIO 



WHERE WILL YOU SERVE? 



* * * , * * * SPARTAN TrainingWillEquipYou 
for An Important Position! 



More than ever do we know that our greatest strength must be 
in the air. More than ever do we need skilled men and women 
to design, to build and to service our airplanes and our engines. 
We will fight this war in shops, in hangars and on the drafting 
board as well as on the battlefield. 

SPARTAN School is one of the highest-ranking private aviation 
training institutions in the nation and is regarded with high favor 
by the U. S. Army and the commercial aviation industry. Out of 
SPARTAN’S classrooms, shops and laboratories are coming scores 
of skilled aviation workers — aeronautical engineers, aircraft and 
engine mechanics, aircraft assembly and installation mechanics, 
radio operators and maintenance men, pilots and flight instructors, 
instrument technicians, weather forecasters, sheet metal workers. 
These graduates are immediately stepping into important positions 
at good pay. In fact, SPARTAN is receiving calls for more 
graduates than can be supplied. 

SPARTAN will train you so that you will be more valuable in 
serving your country ... in whatever field of aviation you choose. 
Mail the coupon for catalog giving complete information. Next 
semester starts May 25. 


SPARTAN'S New 6-Day-Week 
Schedule Shortens Training Period 



SPARTAN 


School of aeronautics ' 

DIVISION OF SPARTAN AIRCRAFT COMPANY 


What About Your Future ?— When peace comes, and it will 
come, aviation is going to be a greater industry than ever before. 
SPARTAN'S superior training and unexcelled facilities can equip 
you for a prosperous lifetime career. Now is the time to act. 
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\Ne Give Our 


Complete Facilities 
to the Emergency of Today! 

Devotion to duty's traditional with Spartan. For more than a decade 
this company has gained and maintained a reputation for doing one job 
and doing it well . . . producing the finest in aircraft. 

Today ... in defense of liberty . . . this tradition is being upheld and 

U. S. Government. 

Tomorrow . . . after the battle is won . . . this same tradition of quality 
and dependability will be upheld and carried on in the new Spartan air- 
plane of the future. Already Spartan is measuring the extent of its 
opportunity to be of national service after its defense responsibilities 
are discharged. Our eyes are toward the future. We are planning 
ahead to the time when a new Spartan airplane of spectacular merit 
will be available for a peace-time, air-minded America. Watch SPAR- 
TAN ... a guide to top-ranking aircraft . . . yesterday, today and 



SPARTAN AIRCRAFT CO. 


Contractor to the U. S. Army and the U. S. Navy 

TULSA , OKLAHOMA 
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THIS MACHINE, already specified by 
leading aircraft motor manufacturers, 
was designed for counterboring or back- 
facing bosses through which a hole has 
been drilled, but which, because of ob- 
structions, cannot be counterbored or 
faced on a drill press, without compli- 
cated tooling. 

The work is mounted on a 28" circu- 
lar cast-iron table, near the front of 
which is a hole which allows the shank 


of an inverted counterbore to project 
through the table. The unit containing 
the cutter spindle, driven through bevel 
gears by a H li.p. motor, is located in 
the base. 

The counterbalanced spindle is pro- 
vided with fast and slow hand feeds. 
The machine is available with or with- 
out clutch for disengaging the power 
from the spindle. Write today for bulle- 
tin containing complete specifications. 


THE TAFT-PEIRCE MANUFACTURING CO. 
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• Piston Ring performance depends directly 
on design and then — faithful production. 

Here at Muskegon the faithfulness of the finished 
product is made certain by rigid inspection of both 
materials and workmanship. 

The most modern technical apparatus in the hands 
of experienced engineers assures Muskegon users 
of high and consistent performance. 

Let us consult with you on problems relating to 
Piston Rings. 

MUSKEGON PISTON RING CO. 

Muskegon, Michigan 
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are greatly increased by use of 
able drawing board. Fatigue-st 
reduced, cleaner work turned 


Less "Back-break” Per Bomber 


Speeds Output of Martin Engineers 


E ngineers and draftsmen, formerly resigned to un- 
comfortable hours bent over flat, table-like drawing 
boards, have found new ease, speed and efliciency through 
this Martin-developed tilt-top drafting board. 

Designed by Martin engineers, this new drafting 
board is raised by a small crank to the proper level . . . 
adjusted to the desired angle by means of a horizontal 
bar beneath the edge of the table. As a result, Martin 
draftsmen arc now able to sit down to their exacting 
work. The time and energy conserved, when multiplied 
by Martin's 1600 engineers, amounts to an impressive 


figure in terms of the company 's total engineering output. 

These adjustable drawing boards are merely another 
step in the Martin drive for redoubled efficiency and 
speed. Every hour saved, every increase in production, 
is a vital factor in speeding Victory. 


The Glenn L. Martin Company, Baltimore, Md., U. S. A. 




When American Cable engineers originated Pre formed Aircraft Cable and Strand 
they made it possible for you to have controls with characteristics that are vital today. 

That is because American Cable preforming frees wires and strands of internal 
stress. Therefore, cable and strand is easier to handle, quicker to install, and re- 
sists bending longer. 

The same organization originated swaged fittings to reduce weight, save cable, 
and give you fittings that hold beyond the rated strength of cable or strand with 
which they are used. 

They developed efficient slings, anchor ropes and mooring pendants. They or- 
ganized to supply complete assemblies to your specifications — meeting Army and 
Navy requirements. 

Now they offer you another great advance — American Cable control assemblies 
that use the new TRU-LOC BALL-TYPE SWAGED FITTINGS. 

These new fittings also hold beyond the rated strength of strand or cable. Yet 
they are only a fraction of the size and weight of other fittings of equal strength — 
in line with modern design and a tremendous advantage for work in close quarters. 


booklet, "THE NEW BALL-TYPE 
SWAGED FITTINGS FOB 
AIRPLANE CONTROLS." 


AMERICAN CABLE DIVISION • WILKES-BARRE, PENNSYLVANIA 

Aircraft Department— 230 Park Avenue, New York 
6-235 General Motors Building, Detroit 2475 Porter Street, Los Angeles 


. „ * AMERICAN CHAIN & CABLE COMPANY, Inc. , * , 

BRIDGEPORT • CONNECTICUT 
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Cannon Nosed ‘Coliras Take the Offensive Aloft 

The artillery officer’s dream of a flying gun-platform finds practical expression 
in the high-performance Bell Airacobra. With specially designed Curtiss Electric 
Hollow Hub Propeller accommodating a 20 or 37 mm. cannon, the Airacobra 
can strike the enemy on the ground or in the air with lightning speed and effect. 

(IIHTISS- WI1II.IIT IOni'OBATI(l\ • PHOI'KUKH OIVISIOX • CALDWELL. NEW JERSEY 


CURTISS Oak 








Answers to questions 
most frequently asked about 
FLUORESCENT LIGHTING EQUIPMENT 


,Ss, 

“•ST 


It seems timely, therefore, to 
the more frequent questions in this 
REPORT TO PRODUCTION-MEN. 

Is there any one best kind of Industrial 


x. sr, 


ul filament lighting eqm 
nmercial and industrial 

significance of the nan- 


SO FOOT CANDLERS ai 
(1) Increase in weaving efficiency from 
81 % to 81 %, with a decrease of 22% in 
mending costs; (2) Increase of weaving 

crease of 25% in mending costs. 

Whot about maintenance? Simple in the 
extreme. The porcelain-enameled reflectors 

What of the future? Should you have to 
rearrange or do entirely different workm 

to 45% more without adding new fixtures! 



Y OU see that your engine's on 
fire. You reach for a handle. 
Give it a pull. A rush of LUX car- 
bon dioxide snow-and-gas smothers 
the flames. Nothing could be simpler! 

It's quick too! No extinguishing 
agent in aviation kills fire faster 
than LUX carbon dioxide. LUX 
chokes out fire in 3 to 4 seconds! 


And It's Clean-cut! No fire-killer 
is so completely harmless to en- 
gines, accessories. Clean and dry, 
LUX gas disappears into thin air 
when its extinguishing job is done. 

There are Built-in LUX Systems 
for both multi-motor and single- 
motor planes ... for "in-line" as 
well as radial engines. LUX flame 


detectors, teamed with Built-in LUX 
Systems, may be used as the actu- 
ating element of a completely auto- 
matic fire-fighting unit. 

Why chance fire in the air, or 
on the ground, when protection 
against it is so easy, sure? 

Write us for the free booklet - 
"White Magic." 


Walter Kidde & Company, Inc., 4** West St., Bloomfield, N. J. 
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MJVANCED I RAINERS 

Vou/a'ied In/. . 






(Sngine#^. 


ARE TRAINING THE COMBAT PILOTS 
FOR THE UNITED NATIONS 





JACOBS AIRCRAFT ENGINE CO. 

POTTSTOWN, PENNSYLVANIA, U. S. A. . . . C A BLE S : JAECO 


THE RED (RO$$ 

needs the financial aid of every American. 



Contribute today through your Local Chapter. 


Be as generous as your circumstances permit. 


THIS SPACE CONTRIBUTED BY THE B<5 CORPORATION 
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J 1 And they are in mass production... 

every required relay, contactor and circuit 
breaker built to specifications by men who 
know aircraft needs from ground to ceiling. 



The President has called for 60,000 planes this year 
— 125,000 next year— a total of 185,000 planes within 
two years. That's a lot of airplanes— and they'll take 
a lot of aircraft tubing— but the planes will be built. 
Americans won’t let America down. 

And we at Steel and Tubes Division are straining in full- 
out effort to supply more and more Republic ELEC- 
TRUNITE Aircraft Tubing to the Aviation Industry. 
ELECTRUNITE— made by the same proved process 
of electric resistance welding used in producing mil- 
lions of feet of pressure, mechanical and structural tub- 
ing-meets specification standards of the U. S. Army 
Air Corps, Bureau of Aeronautics, U. S. Navy Depart- 
ment and the Civil Aeronautics Administration. 
Every length is consistently uniform in diameter, 
wall thickness, concentricity, strength, weight, duc- 
tility, hardness, weldability and scale-free surface. 


Every length undergoes a special non-destructive elec- 
tric test to assure absolute freedom from any possible 
hidden dejects. 

Republic ELECTRUNITE Aircraft Tubing is made 
in sizes from W O.D. up to and including 1 Vi" O.D. 
—and in gauges from . 028 " up to and including 
.065"— in S.A.E. X-4130 steel. 

Republic ELECTRUNITE Tubing also is made of 
ENDURO* Stainless Steel in standard analyses and 
in sizes from %" O.D. to 3" O.D.— in gauges from 
.025" to 11 gauge— and in conformance with Gov- 

For complete detailed information write — 

STEEL AND TUBES DIVISION 

REPUBLIC STEEL CORPORATION 
CLEVELAND • OHIO 


S' 


wm ■■■■■■ 

CAN AMERICA BUILD 

OOO P/anes 

IN TWO YEARS? 




ELECTRUNITE 



ELECTRIC RESISTANCE WELDED TUBING 


eat Exchanger Tubes 


Boiler Tubes • 


Condi 


er and Hi 



design as well as on sturdy construction. Baker 
Trucks are designed to delay obsolescence, and are 
made to take plenty of abuse without showing their 
age. Let us demonstrate how they can serve you 
in your plant. 


Nineteen years ago Baker solved a vital handling 
problem for the Steel Industry, when it introduced 
the ram truck. The second ram truck ever built was 
purchased by a large steel producer at Warren, Ohio. 
In going through some old files, we came across the 
letter at the right, showing how this truck was 
received. Immediate savings of 35 man hours per 
car loading were gained. 


Since 1923 the identity of this mill has been lost in 
a merger. The Steel Industry has expanded to gi- 
gantic proportions. Ram trucks have been accepted 
as standard equipment for handling coils. Yet this 
pioneer Baker Ram Truck, having handled millions 
of tons of steel, is still on the job — still turning in 
its full quota of work, day in and day out. 


Long life in an industrial truck depends on advance 


BAKER INDUSTRIAL TRUCK DIVISION of The Baker Raulang Company 
218 2 WEST 25th STREET • • • • • CLEVELAND, OHIO 
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"We send them on their way, serviced with Snap-ons!” 
says Mr. H. G. Lesley, Maintenance Superintendent of 
Eastern Air Lines. "At our airports and overhaul shops, 
the dependability and flexibility of 
Snap-on tools are important factors 
in promoting ever-higher standards 
of 


;h quality of Snap-on tools 
to performance as depend- 


p-on 

Tools 


n aviation as 

dustrial fields where "Snap-on” has been a 
name for tool leadership for 22 years. 
Snap-on’s 3,000 tools and direct-to-you service 
are conveniently near you from 35 factory 
branches at key aviation centers throughout the United 
States and Canada. Write for catalog and full information. 
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DEFENDERS 


Promised us by the Constitution of the United States , is our heritage oj freedom, but foremost among the 
guardians who assure this glorious privilege is the gallant host that wears the insignia of our Air Force . . . 
Physically the cream of our manhood — technically the best of all time, but no matter what their courage or 
daring, men of the Air Force must have first-class equipment — plan 
delivered to their needs! It is a significant tribute to Aeronca’s skill a 
“ all out" producing the several exacting commissions awarded us for u 
The Aeronca Defender, designated by instructors as 
“ trainer of the year" is similar to its sister ship, the 0 58, 
now “on operation ” with the Army Air Corps . a a a * 

Aeronca Aircraft Corporation, Middletown, Ohio, U. S. A. 


s, parts, munitions — and have them 
id reputation that we are now going 
e of the Armed Forces. ***** 



To carry assurance of Victory, America's war effort must 
^fSr'S be efficient as well as huge. In airplane construction and 
•Mt*' maintenance especially, not a single detail must be left to 
chance or to execution that is just “good enough.” Only “the best 
job that can be done" gets the vigilant inspector’s okch. 

Such high standards of workmanship demand the right tool, 
as well as the right man, for the job. In a file it means one that is 
correcf in design and size for the kind of metal, shape or part on 
which it is used; for the amount of metal to be removed and the 
finish or precision to be attained. 

In addition, it must be thoroughly dependable — of uniformly 
fine steel, uniform cut, uniform hardness ... so that the hundredth 
file will render exactly the same performance as the first. 

There is no better file-selecting guide than the recommendations 
of the largest manufacturer of quality files in the world— under the 
Nicholson guarantee of Twelve perfect files in every dozen. 

Three Nicholson special-purpose files extensively used in air- 
craft work are shown and briefly described at the right. Technical 
Bulletins on these, and also on files for Foundry Castings, Die 
Castings, Lead, Plastics; and for Die-making, Shear Tooth and 
Lathe filing, will gladly be mailed on request. Name ones desired. 
For your file needs, contact your mill-supply house. 

NICHOLSON FILE CO. • PROVIDENCE, R. I„ U. S. A. 


NICHOLSON FILES ^ 

FOR EVERY PURPOSE **“"■ 
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DOUGLAS EQUIPPED AIRLINES 


Follow 

Airwaj 

Ltd. (In 


Ten of the airlines cited by the National Safety Council for operating with- 
out a fatality throughout 1941 were Douglas equipped. Top honors went to 
United Air Lines and Braniff Airways. 

Thus in war as in peace the nation can "depend on DOUGLAS." 
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Latest 
Electrical 
Materials, 
Production... 


Yours for the Ashing! 


Electrical contacts control the surging power of 
billions of horsepower ... on land, in the sea, and 
in the air. Mallory has been the nation's head- 
quarters for contacts and contact assemblies for 
more than 20 years . . . while Mallory engineers 
have developed improved contact materials, new 
contact designs and high-speed production tech- 
niques for turning out better electrical contacts 
faster, at low cost. 

The new Mallory Contact Catalog offers you more 
than 50 pages of useful data ... a factual digest 
of many man-years of electrical and metallurgical 
research. Here are a few features of this informa- 
tive, illustrated book: 

1. How To Select Contacts-electrical, mechani- 
cal and economic factors. 

2 . How To Design Contacts-both standard and 
special types. 

Write us today on your com 


3 . Mallory Contact Materials-chemical and 
physical properties and typical applications of 
tungsten, molybdenum, fine and coined silver; 
alloys of silver, platinum, palladium and gold 
(Elkonium Series); powdered metal alloys, cop- 
per, silver and other metals (Elkonitc Series); 
MaUosil facings; Mallory Inlay and Overlay 
Metal; and Mallory 8 CC Metal. 

4 . Availability Table for Contact Materials. 

5 . Mallory Individually Fused Type Contacls- 

6. Mallory Complete Contact Assemblies-to 

7. Mallory Alloys for Current-Carrying Springs. 

8 . How Mallory Develops and Produces Contacts. 

9 . Contact Application Index — to make it easy 
for you to refer to products you manufacture 

dallory Contact Catalog. 



ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 
NON FERROUS ALLOYS, POWDERED METAL ALLOYS 
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• American airmen need armament — all 
we can give them! And Van Dorn is seeing 
that they get tons of it— armor plate that 
makes the cockpit of an American plane 
the safest place in the air during combat. 

We volunteered for war work back in 1939. 
With our 64-year reputation as master 
metal fabricators — our large corps of 
specialists in welding, heat treating and 


machining— our service stripes in war pro- 
duction won in 1914-1918 — and our great 
metal-working equipment, we "passed 
muster” with flying colors. 

Now, a two-year veteran in modern war 
output, Van Dorn is a full-time producer 
of armor plate — making our airmen the 
safest in the world — protecting our tank 
and gun crews in the Battle for Victory. 


'"Van Dorn 

IRON WORKS COMPANY 


DESIGNERS AND BUILDERS OF PRISON EQUIPMENT SINCE 1878 
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Batter Enemy snips _ 

521 

tORTRESSES V • 


*toUninn 0 *su° n6a/ ‘ 


Mote one 
coming! 


To join the Flying Fortresses* 
already in action on world -wide 
fronts, large numbers of these 
long-range, four-engine Boeing 
bombers are now rolling off 
American production lines. 



• At the Howard Aircraft plant, the 
efficient DoAll is doing a very patriotic 
job on all kinds of plane parts — speed- 
ing up production of their new 5-place 
Laison Transports for the Navy. The 
mechanic in the picture is sawing out 
a dural wing fitting. 

DoAll is the fastest precision method 
of removing metal — saws, files and 
polishes any kind of metal or alloy 
used in planes, including aluminum, 
stainless steel, copper, magnesium, 
synthane, masonite, plymetal, etc. 
Among the 42 DoAll saw bands, 23 file 
bands and 3 polishing bands, there is 
a "best" one for each job. 


CONTINENTAL MACHINES, INC. 

1305 SOUTH WASHINGTON AVE. . MINNEAPOLIS, MINNESOTA 


Whether you make or assemble planes or parts, you will find 
the DoAll a real master when it comes to cutting tubing, sawing 
out 40 to 60 parts at one time from stacked sheets or making 
special tools and parts (without dies) from block or bar metal 
in one-half to one-quarter the usual time. 

Today DoAll is o 
against TIME in 
production work. 

You'll be amazed at the many ways in which a DoAll can save 
time and money in your plant. Ask to have a DoAll expert 
call and demonstrate its versatility. 


e of the greatest factors in winning our race 
>ol rooms, repair departments and in regular 


NEW — Interesting and valuable book 
"DoAll on Production". Send for cop y. 


FIELD 


SERVICE 


and . . . DoAll Can Work for You 



To high school grads 
and college men 
between 18 and 21 years of age - 
now is the time to 

Get Your GROUND WORK in Aviation 




If you want to prepare yourself for the best service 
to your country and the aviation industry, consider 
seriously what Boeing School of Aeronautics offers 

For young men who have aptitude and adequate train- 
ing in mathematics — 

Nine months spent at Boeing School will prepare 
you /or the U. S. Government aircrajt mechanic 
rating or aircrajt engine mechanic rating. One 
year will prepare you Jor both these basic ratings. 
Eighteen months will enable you to complete a 
course in Airline Operations and Engineering 
that includes preparation Jor the mechanic rat- 
ings and Jor a second class commercial radio- 
telephmie operator’s license. 

The Air Corps and the Airlines need men who have 
had this training. 

Boeing School courses are open to men older than 2 1 
depending on their Selective Service status. 

Make up your mind now to enroll for training at 
Boeing School of Aeronautics. The reputation of 
Boeing School, the thoroughness of its instruction 
and training, justifies the statement — Boeing Grads 
Make Good. 


I Mail this coupon today. 

■ You will receive complete in- 

sasss:;: _ jji| 

■ equipment of Boeing School 

■ of Aeronautics. The next 

■ classes start May 25, August 3, 

■ Octoberl2,andJanuary4,1943 


SlEKz. °“‘ST2s3I3s 

BOEING SCHOOL OF AERONAUTICS 
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We have just introduced a new precision checking tool in the 
Vard Roll Thread Snap Gage. This Vard gage offers definite 
improvements over existing gages. It not only checks the pitch 
and depth of the thread to be inspected but also checks the lead. 
Furthermore the new Vard snap gage will check threads right 
up flush against a working shoulder. 


A VARD SNAP GAGE 


This is a beautifully made production inspection tool with 
Go and No Go thread rolls. Its rolls are ground from special 
tool steels and are fitted with eccentric pins to compensate for 
wear. The gage fits the hand and is easy to use. 


Vard Roll Thread Snap Gages are made in a full range of 
sizes in tolerances from 0 to several thousandths. They can be 
sold to holders of high preference ratings. 



PASADENA, 
CALI FORNIA 

CCESSOR TO VARD MECHANICAL LABORATORY 




The Machine 
. . . the Part . . . 
and the Product 


TYPE 

TEST: 



Full-load, full-speed landing impacts 


200 ofitAem 

" toleran 


ik 


BEND1X PRODUCTS 
DIVISION 
OF BENDIX AVIATION 
CORPORATION 


Scores of precise inspections during and after manufacture of 
Bendix Pneudraulic Shock Struts maintain the close dimensional 
tolerances and high metallurgical standards demanded by the service 
these members must render. 

Distinct from all such precautions is this additional Type Test illus- 
trated, to which every hundredth strut is subjected. A massive punch 
press adaptation “pumps” the strut through its full range for 200 strokes. 
After this ordeal, the strut is held in the static load position for 20 min- 
utes to check for possible leakage of hydraulic fluid. 

“Happy Landings” are the result of this kind of carefulness — charac- 
teristic of America’s Air Services. 
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EDIT 


Money, Materials and Profits 


W HEN CITIZEN JONES relaxes in his comfort- 
able chair at night and reads that 60 billion dollars 
more have been appropriated by Congress for planes and 
guns and tanks, he skips the unpleasant report of the latest 
enemy victory and retires confident that the war is in our 
bag. He also skips the news item buried on page 24 that 
Premier Tojo has just told his subjects that "War is not 
won with money.” But this happens to be an instance in 
which Tokio’s bloody dictator is quite right. There is far 
too much talk about money emanating from Washington 
these days and it is building up a false sense of security 
among American people. Neither money nor oratory will 
help us win this war. 

When the final score is chalked up it will be a problem 
in simple addition. The side having employed the greatest 
amount of efficiently used man-hours of labor and the 
largest poundage of materials will be the winner. At the 
moment we are short on both of these but the most serious 

The conversion of workers from other industries and 
even from agricultural pursuits to aircraft makers has been 
done and is being done with greater ease than was thought 

and placed them along many newly-created production 
lines. But all of this is of no avail if these workers arc 
required to make bricks without straw. 

Aircraft production has been aptly defined by one au- 
thority as "the manipulation of shortages.” As production 
rates increase, the whole manufacturing mechanism rapidly 
becomes more delicate. Failure of an insignificant sub- 
contractor to deliver on schedule, interruption in the pre- 
determined flow of any single part or material, can play 
havoc with final assembly and upset the efforts of tens of 
thousands of workers. 

After a production line has been set up it is a compara- 
tively simple matter to keep it going, as long as the manu- 
facturer is given what he wants when he wants it. We 
can reach the high objectives in aircraft production set by 
the President only if the materials are forthcoming on 
schedule. 


Further evidence of the unimportance of money in the 
present war effort is found in the annual reports of several 
aircraft manufacturers, which are discussed elsewhere in 
this issue. Several of these manufacturers have gone in 
for a new kind of pioneering which should set an enviable 
example for other industrialists. They have performed 
another almost unprecedented feat in voluntarily returning 
funds to the government. United Aircraft has passed 
1941 operating economies back to the Navy Department 
to the tune of $10,000,000. North American has cut prices 
on unexpired contracts. Douglas has cut fees on some fixed- 
fee contracts to 5 percent before taxes, and has reported a 
net profit on Army-Navy orders of 1.3 percent in 1941. 

A number of aviation manufacturers are setting aside 
reserves for the expenses of their inevitable transition 
from war to peacetime operations. It is only reasonable to 
assume that the cost of readjustment after the war will 
be comparable to the recent change-over from a peace to a 
war basis. This policy is in full accord with the principles 
of the American system of individual enterprise and will 
do much to smooth over the rough spots in the industrial 
transformation to come. This in turn will simplify the 
process of readjustment of industrial communities and will 
therefore relieve the government of some part of that 
responsibility after the war. 

These highly commendable moves should be studied and 
followed where possible by other manufacturers in aviation 
and other industries. They indicate sound management in 
time of emergency and will have the incidental value of 
making life hard for any congressmen who arc trying to 
make political capital of alleged profiteering in industry. 
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AVIATION’S WAR COMMUNIQUE NO. 4 


Army command stripped for action, with Air Force attaining full status equivalent to 
combined ground forces. Billancourt raid start of belated Allied aerial offensive. 


P RESIDENT ROOSEVELT and his general staff made 
one of the important tactical moves in this world war 
when they stripped the Army down for action. With one 
devastating order the Commander in Chief reduced it to its 
three fundamentals: Air Force, Ground Force, and Supply. 
Most of the tangled military bureaucracy and sacred cows of 
several generations were swept away with the stroke of a pen. 

The autonomous commands of Infantry, Artillery, Ar- 
mored Force, are abolished. No longer do these unit com- 
mands confer and agree what each will do. They get their 
orders direct from the Commanding General of the Ground 
Force. They are all coordinated by a single Command, like 
men on a chess board, with the single purpose of carrying out 
a mission. The Infantry, Artillery, Cavalry, etc., still exist 
and it is proper to refer to them as such, but not as branches 
of the Army. A|R F0RCE , s 0N |TS 0WN 

Air Force, Ground Force, and Service of Supply appear 
to be equal in rank. They are autonomous, except that they 
are under a single command: the General Staff, headed by 
the President. These three divisions, like the various serv- 


ices of the Ground Force are geared together for one pur- 
pose: to prosecute successful war. 

You can think of the new Army in still another way — as 
only two parts. One part is the fighting men — the ground 
troops and the air men. The other part is the supply service, 
which designs, procures, delivers, and maintains the supplies 
and weapons for the fighting men. 

The logic oi this is obvious. Compare it with a job in an 
operating room. The surgeon is the man at the iront, with 
a staff of experts handing hint the tools he wants when he 
wants them. In our new Army, the warriors will confer with 
the suppliers at odd times about how their tools work, and 
what changes should be made, but that is all. There is no 
overlap of authority. 

Look at the effect of the reorganization on the Air Force. 
Since World War No. 1, the air arm of the Army has been 
procuring its own planes. A few months ago the Air Corps 
was reorganized as the Army Air Force, with two divisions: 
the Combat Command, and the Air Corps. The Air Corps 
had charge of training, ferrying, personnel, intelligence, 
material. Thus, the Chief of the Air Force was responsible 


AMERICA AT WAR 
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The new set-up abolishes the Air Corps. As this was writ- 
ten it seemed almost certain that procurement of airplanes, 
including research and development, such as that done at 
Wright Field, plus maintenance, was being transferred to the 
Service of Supply, where the logic of the scheme seemed to 
indicate it belonged. This is indeed drastic reorganization — 
a housecleaning that removes the horsehair sofa from the 
attic, the high-wheeled bicycle from the cellar, the skeletons 
from the closets and the stuffed shirts from the parlor. 

Likewise the Air Force Combat Command is abolished. 
This consisted of the 1st, 2nd, 3rd, and 4th Air Forces. You 
will recall that this command was the GHQ Air Force until 
the recent formation of the Army Air Force. Now, the 
Combat Command is out, and the various units report to, and 
receive their orders directly from, the Chief of the Air 
Force. A number of other commands: training, ferrying, 
etc., also report directly to the Chief of the Air Force. Thus, 
after growing up with the airplane as a fighting machine, 
General Arnold becomes one of the three commanders of the 
United States Army. (See page 167 first news page) 

Reorganization does not mean that we have the "indepen- 
dent" air force which some sincere congressmen and others 
have been calling for. It is possible, even probable in the 
minds of some, that, as the versatility of war planes is devel- 
oped, the air arm may take precedence over all others. But 
it becomes increasingly apparent that we are not to have a 
separate air power in this war. To say never, would be 
presumptuous. As near as can be determined, there is now 
no separate air command in the world except RAF. That 
independence of course is not complete. And even if it were, 
RAF has several failures chalked up against its brilliant 

While the Army Air Force, along with the Army, cast 
away its excess drag, events abroad indicated it was high 
time for just such a make-ready. American eyes were still 
on air action in the Far East, for it looks as if the Japs are 
our job. 

NAVY FOLLOW SUIT 

Following close on the heels of the Army changes, a 
reorganized and streamlined Navy Command was announced. 


Again, emphasis was placed on the air arm by the appoint- 
ment of Admiral Ernest J. King as Chief of Operations. Dur- 
ing the 1930's Admiral King held just about every command 
post in connection with naval aviation. He is one of the 
few high ranking officers qualifying as a naval aviator. 

There is a close parallel between the new Navy staff organ- 
ization and the Army set-up. Admiral King's administrative 
aids will consist of Rear Admiral F. J. Horne, in charge of 
planning, organization, and procurement; and Rear Admiral 
Russell Wilson, supervising details of operations at sea. This 
set-up eliminates the overlapping and division of commands 
that heretofore existed in the Navy High Command. 

JAPS STILL HOLD TEMPORARY EDGE IN AIR 

Nippon’s air power figured boldly in the conquest of the 
East. But now, after four months of war, indications in- 
crease that Japanese success in the air is due largely to lack 
of opposition. They controlled the air in the Philippines, at 
Singapore, and in Java, because practically nobody else was 
'"the air. This happy circumstance for the Sons of Heaven 
will taper off, though, as more and more B-17’s and other 
Allied craft show up on the other side. Long-range bombers 
are even more important now than ever, since they will have 
to hit from Australia and Alaska. They can also attack from 
Russia, if the Japanese tangle with that country. 

EUROPEAN AIR WAR— ALLIES' TURN 

Observers had been wondering all winter what ever hap- 
pened to the projected British air assault on Germany and 
occupied Europe. Now, it seems that the long winter nights 
they were counting on were accompanied by unflyable 
weather. This has been pretty much true with the Russians 
and Germans also. Their airplane losses have been far less 
than their production, and it doesn’t take a columnist to 
(Turtflo page 199) 
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Air transportation is playing the leading role in establishing vital trade 
relations and a good neighbor policy with Latin American Republics. 


T HE PRESENT WAR has created 
a bond between the United States and 
our South American neighbors that is 
indisputably strong — at least for the 
present. The strength of this bond after 
the war depends principally upon trade, 
rather than political considerations. 
This, in turn, depends upon “facility for 
trade” which means a willingness to 
trade through mutual understanding of 
benefits, and availability of communica- 
tions and transport And this is where 
our international airlines will play the 
major role in cementing hemispheric re- 

The fact that this is a war of economy 
— a war in which the availability of ma- 
terials is of paramount strategic impor- 
tance, is causing us to establish “trade 
facility” at a speed and to a degree 
that would have taken decades to accom- 
plish in peacetime with the raw mate- 
rials of the world at our command. Com- 
mercial air transport is making this an 
easier task, and expanded air transport 

perpetuate it. 

Air transport has already played a 
large part in the enlarging of our com- 
merce with South America. It has made 
possible the rapid exchange of written 
information and samples of products 
which businesses require in formulating 
their plans. Of even more importance 


is the service of air transport in making 
it possible for business, political and 
social leaders of both continents to visit 
each other and establish intimate per- 
sonal and business relationships. 

In order to do its part in promoting 
such close personal and business ties, 
the Los Angeles Chamber of Commerce 


A 


has long been active in arranging air 
tours of South America by business and 
civic groups. We have also established 
business offices in Mexico City, Rio de 
Janeiro and Buenos Aires. Air trans- 
port makes it possible to keep in close 
touch with these offices and to whisk 
trade tips back to Los Angeles, with 





PANAIR oo BRASIL SA 



One of the Pan American loading stations in an open roadstead marine airport. 
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Makes Good Neighbors 



By LEONARD E. READ, 




Healthy 

Workers 


In the battle for production, improvement in the 
health of workers not only reduces time lost from 
the fight, but builds morale and increased 
efficiency. Nutritious food, sanitary precautions, 
recreation and health education speed the work. 



paying for eight days (double pay for 
Sundays) and getting only six days' out- 
put.” Accordingly, last summer, the 
Ministry of Supply recommended a 
three-shift system and the government 
later authorized a 60-hour work week 
with one day's rest, preferably on Sun- 
days. Already the Ford Motor Com- 
pany has had to revise working sched- 
ules. Long working hours, officials an- 
nounced, "were found to have ill effects” 
on men producing aircraft engines. 
Their week accordingly has been trim- 
med to 58 hours a week with Sunday 
work eliminated. 

In addition to efficiently planned work 
schedules, a measure that can strengthen 
tremendously both health and morale is 
the provision of proper food, served con- 
veniently, sanitarily and attractively, at 
appropriate intervals. Everyone who 
has ever leaned back from the table after 
a satisfying meal, and sighed “Now I 
feel good" knows how food may lift 
morale. 

The first large-scale attempt to assess 
(Turn to page 196) 


Produce 

More 

By HARVEY M. HALL 


N O ONE in wartime England doubts 
that absenteeism of industrial 
workers is a grave problem. Blame can- 
not be placed on industrial accidents, 
which because of safety measures insti- 
tuted since the last war have been re- 
duced to a comparatively small number. 
According to British authorities, today’s 
absenteeism is due, chiefly, to illness and 
lack of morale. 

A program aimed at protecting and 
improving the general health of em- 
ployees here as in England, it is be- 
lieved, not only will reduce absences due 
to illnesses but also will build morale. 

Fatigue is an outstanding cause of 
low production. It results in poor health 
and poor morale and its control im- 
proves both. As the all-out war pro- 
gram swings into high gear, measures 
to curb fatigue become at once impor- 
tant. The experience of England may 
serve as a guide. Last year the British 
Ministry of Information reported that 
a plant manager had summed up the 
whole overtime situation when he said 
that "working a seven-day week means 


German Aircraft 


No outstanding new military models have been produced in 
Germany since the outbreak of war in September, 1939. 
Newest types used by the Nazis are derivations of successful 
aircraft of pre-war development. 

There has been much conjecture over the possibilities of 
air raids by German long range bombers, particularly the 
Heinkel 177. On paper this bomber has a theoretical max- 
imum range of 7,040 mi. with a 1000 lb. bomb load. Consid- 


eration should be given, however, to the fact that to increase 
the normal range of 1,863 mi. to this extent would necessitate 
the installation of huge fuel tanks in the fuselage. Bomb 
loadings would then have to be carried externally, thereby 
greatly increasing drag and reducing speed. Another 
unfavorable factor facing European-based bombers is that 
strong headwinds always prevail over the North Atlantic 
which can spell failure for the mission. 
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YOU Cm RECLAIM 



There’s some value in scrapped steel 
but no value whatever in scrapped 
time. That's an elemental thought but 
a profitable one to remember if you 
are placing an order for steel today. 
Don't let inferior steel be a contrib- 
uting factor to the time waste-pile. 
Buy the best steel available and save 
time as well as material. 

THE TIMKEN ROLLER BEARING 
COMPANY, CANTON, OHIO 
Steel and Tube Division 
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ANY of the first Plexiglas installa- 


weather have made only minor inroads 
on the transparency and dimensions of 
the material, changes of only academic 

Plexiglas has proved its permanence 
even under severe weather conditions — 
provided, however, that it has been prop- 
erly installed. 

When proper consideration has not 
been given to the properties and limita- 
tions of tlie material, Plexiglas has 
occasionally cracked or crazed. Usually 
it has not failed so fast as other types of 
transparent plastics fail under more 
favorable conditions; but in such cases 
it has not given the long service aircraft 
designers have come to expect of it 


tial for satisfactory service, this article 
is aimed in that direction. It not only 
contains specific suggestions for mount- 
ing Plexiglas but outlines the consider- 
ations behind these designs. It does not 
pretend to exhaust the possibilities of 

principles for the guidance of the de- 
signers, engineers and production per- 
sonnel for whom it is written. 


PRINCIPLES OF 
SUCCESSFUL INSTALLATIONS 

“Plexiglas" is the registered trade- 
mark for the acrylic resin thermoplastic 
sheets and rods manufactured by the 
Rohm & Haas Co. It has fully met and 
passed the following specifications: 

U. S. Army— "Plastic, Sheet; Acry- 
late Base,” 94-12014B 

Navy Aeronautical — “Plastic, Trans- 
parent, Flame Resistant," P-41c. 

Just as woods split and metals crack 
around an area of high localized stresses, 
so Plexiglas and other transparent 
plastics are apt to develop a pattern of 
tiny fissures under similar conditions. 
This effect, called crazing, can best be 
seen by looking along the surface of the 

Crazing occurs when differences in 
stresses between the surface and the 

crack its “skin.” An improper installa- 
tion may create just such differences by 
bringing large forces to bear on limited 
areas of the Plexiglas. 

There are no unequalized internal 
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ftoAm & Haas Co. 




thi 


Plexiglas sheets because 
subjected to a heat treat- 
:o annealing in glass) in 
its manufacture. This 
process, developed by the Rohm & Haas 

stresses set up during the casting of the 
sheet. In effect, it preshrinks the mate- 
rial so that no further significant di- 
mensional changes take place in spite of 
weathering and other service conditions. 

Small local stresses may be set up by 
sawing or machining Plexiglas, but 


considerable area of material is involved. 

up during the forming of a Plexiglas 
sheet into a curved section. If the mate- 


however, these stresses are well dis- 
tributed throughout the section. Crazing 
may occur in a formed piece when a 
solvent for Plexiglas attacks the surface 
and releases some of these stresses un- 
equally. This may happen, for example, 
when a cleaner containing such a solvent 
is used on a formed cockpit enclosure. 

Neither weathering alone, however, 

solvent action cause crazing even in a 
piece of Plexiglas which has been con- 



Correct Methods 
Of Plexiglas 
Installation 


Plexiglas has proved its 
permanence during years of 
service under severe condi- 
tions, but proper installation 
is essential to provide such 
satisfaction. Here are the 
basic principles to guide de- 
signers and engineers who 
are responsible for provid- 
ing methods of installation. 




bars the better the stress distribution. 


sidcrably stretched during forming. 

Crazing reduces the transparency of 
a plastic, but, more important, it is a 
symptom of a nearby high stress dif- 
ferential and a warning that the material 
has been seriously weakened. A crazed 
plastic section should be replaced as 
soon as possible. It is not enough to 
remove the craze marks by light local 
heating or by other superficial methods. 
The condition which caused the crazing 
must be remedied if continued service 
is expected. 

CAUSES OF CRAZING 
To determine the stress differential at 
which crazing develops, strips of Plexi- 
glas 7xlx.250 in. were placed in racks 
arranged as in Fig. I. Various weights 
were hung at A to produce outer fiber 
stresses at B of approximately 500, 
1,000, 2,000 and 4,000 lb. per sq. in. 
These stresses were calculated from the 
following formula, based on a 2:4 beam 
ratio : F = w * ,ere L is the load at 
A in pounds, W is the width and T is 
the thickness of the strip in inches. 

Two racks were used ; one was placed 
in a dark closet, the other was exposed 
to the weather from August to January. 

The results, summarized in Table I, 
lead us to recommend a maximum stress 
of 900 to 1,000 lb. per sq. in. if extended 
outdoor service is expected of the Plexi- 
glas. Since, within this limit, Plexiglas 

strength indefinitely, every effort should 
be made to keep stresses below the given 
maximum no matter how favorable the 
anticipated sendee conditions. 

AVOIDING EXCESS STRESSES 


TABLE I — Accelerated Crazing Teiting for Plexiglas 



pressure on any part of the Plexiglas is 

an area as practical. 

Thus the ideal method of mounting 
Plexiglas is in an extruded or riveted 
channel. Here stresses are distributed, 

edges gripped by the channel. Naturally, 
the deeper the channel the larger the 
area carrying the total stress. Varia- 
tions in the thickness of the Plexiglas 
(nominally 10 percent) and in the 
width of the channel, preclude absolutely 
equal distribution of stress; but when 
reasonable care is taken to keep the 
clamping action uniform all along the 
frame, excess pressure at any one point 
can be avoided. 

Unfortunately, it is not always pos- 
sible to use a simple channel or clamp 
mounting. At high speeds, air flow may 
pull a large, thin section out of its chan- 
nel unless it is bolted or riveted or 
unless some other retaining device is 
used. A high crowned section may also 
require positive attachment. 
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Where bolting cannot be avoided, the 
possibility of high stress concentrations 
can be reduced by using a large number 
of bolts, each carrying an approximately 
equal share of the load. Also, the more 
rigid the channel members, the more 
effectively they will prevent the devel- 
opment of excess compressive stresses 
on the Plexiglas around the bolt or rivet 
holes. (See Fig. 2.) Fig. 3 shows what 
may happen if these members are too 
flexible to distribute the load over the 
Plexiglas between bolts. 


protect the Plexiglas from direct pres- 
sure. Similarly, It is also possible to use 
long-shank bolts or shoulder rivets or 
cap nuts to make it impossible to bring 
the channel members closer together 
than the thickness of the sheet plus a 
reasonable clearance for thickness varia- 
tions and for rubber packing. Thus, 
Without complicating production pror 
cedurc, it is possible to provide pro- 
tection and assure longer service for the 
Plexiglas. 

FUNCTIONS OF RUBBER GASKETS 

It should be pointed out that the 
rubber gaskets recommended in most 
Plexiglas installations do not effectively 
prevent development of high stress con- 
centrations. Their principle functions 

1. To make the installation water- 

.2. To reduce vibration. 

3. To help compensate for thickness 
variations in the Plexiglas and width 
variations in the channel. 

They help to distribute stresses only to 
a minor extent and only when the 
stresses are relatively small. When 
stresses are large, these rubber strips 
are apt only to transfer them from one 
small area to another small area and to 
reverse their direction so that they act 
almost in shear against the original 
pressure, as shown in Fig. 4. This is 
less apt to be true of thick soft rubber 
gaskets; but it is entirely possible for 
rubber to produce stress conditions 
which will cause the Plexiglas to fail 


CARE IN INSTALLATION 

Even these precautions may be nulli- 
fied if an over-enthusiastic mechanic 
decides to install a Plexiglas section 
“good and tight.” All too easily a man 
can screw a nut and bolt tight enough 
to develop more than 1,000 lb. per. sq. in. 
pressure on the plastic. Or he can force 
a section far out of shape in fitting it 
into a frame, thereby setting up high and 
unequal stresses. 

Workmen should therefore be in- 
structed to avoid strong arm methods 
in installing Plexiglas sections just as 
they should be warned against scarring 
its surface. It may also be possible to 
equip them with tension wrenches so 
that forces over a given limit cannot be 
applied to a nut or screw. If this is not 
practical, instruct assembly men to 
tighten each screw or nut— and then to 
tact it off one full turn. 

SAFER TO USE SPACERS 

It is the better part of wisdom, how- 
ever, to design an installation which 
cannot put the Plexiglas under any great 
pressure. 

One good solution is to provide tube 
spacers to fit around the bolt and thereby 


be satisfactory. 

The term "rubber packing” used here 
and in the sketches refers to synthetic or 
natural rubber strips or combinations of 
either with cork, fabric or felt. Strips 
coated with an adhesive on one side 
will facilitate installation especially in 
the channel and clamp mountings. The 
rubber should be soft (30 to 50 duro- 
meter) and should be approximately 
.060 in. thick to accommodate variations 
in the Plexiglas and in the channel. 

The effectiveness of rubber in this 
respect is twofold: it can be deformed 
locally to almost one-half its thickness 
or, by painting inside the channel with 
oil, it can be swollen to double its thick- 
ness. Thus a rubber gasket normally 
.060 in. thick might range in thickness 
from .030 in. to .120 in. in a single 
channel installation. 

In addition, there are several so-called 
rubber or mastic compounds, of putty- 
like consistency when purchased, which 
harden with age. These compounds 
may help to make an installation water- 
proof and possibly to reduce vibration. 
Of course they do not help to distribute 

In any case, these compounds should 


be selected with care since they may 
contain solvents for Plexiglas. It is a 
simple matter to cover a small formed 
piece of Plexiglas with the material for 
several days and then to examine it for 
swelling or crazing. This rough pre- 
liminary test should be followed more 
complete and controlled tests. 

EXPANSION AND 
CONTRACTION CLEARANCES 

The coefficient of expansion of Plexi- 
glas is 5x10 ' per degree F., which is 
higher than the coefficients of materials 
with which Plexiglas is apt to be 
mounted. This difference means that 
allowance must be made for the Plexi- 
glas to expand or contract in relation to 
the expansion of the metal frame, or 
binding and dangerously high stresses 
will result. 

When a simple, boltlcss channel 
mounting is used, Plexiglas can expand 
and contract simply by slipping along 
the channel — unless, of course, the chan- 
nel clamps the material too tightly at 
any point. 

With medium sized pieces, it is pos- 
sible to bolt at only one end and to 
allow the expansion to be taken up by 
slippage at the other end. With larger 
pieces, it may be preferable to bolt at 
the center of the long edge, providing 
for expansion and contraction at each 
end. If the Plexiglas panel is free to 
expand at both ends, only half the total 
expansion clearance need be provided at 
each end. 

Wherever the size of the section or 
design of the frame makes it necessary 
to drill holes through the plastic and 
bolt or rivet it to supporting members, 
the holes in the plastic must be oversize 
so as to allow some movement of the 
plastic relative to the metal frame. If 
the holes in the frame and in the plastic 
are drilled at the same time, the plastic 
should be removed and the holes re- 
drilled to the larger size. These over- 
size holes must be made concentric to 
the ones in the frame so that the bolt or 
rivet does not bind at one edge, causing 
crazing or failure at these holes. 

In sections of hemispherical shape 
similar to an airplane nose or gun turret 

the spherical surface to expand or con- 
tract as unsupported area. These changes 
of contour have given no trouble with 
Plexiglas sections up to 40 in. in di- 
ameter ; but it is important that provision 
for radial changes be made at the 
circumference, where the section is 
attached to the supporting frame. 
Elongating the holes in the supporting 
attachment is one possibility. Another 
successful design calls for cementing a 
Plexiglas annular ring all around the 
edge and drilling the elongated holes in 
this ring. The ring also gives rigidity 


AVIATION. April, 


CALCULATING CLEARANCES 

For example, a high altitude plane 
might encounter temperatures as low as 
-60 deg. F., or as high as 140 deg. F., in 
service. For a panel installed at 70 
deg. F., expansion and contraction clear- 
ances would therefore be calculated as 
follows : 






If I lie coefficient of expan- 


. 0.0008 or 0.001 


If ^ expansion ^ is possible nt 

e approximately 
... ....(Helen* 1 

•f Plexiglas 
Expansion 

Similarly, for a 130 deg. F. drop in 
temperature, a contraction factor of 
0.00162 (or 0.002) is obtained. These 
factors, multiplied by the length of the 
Plexiglas panel arc specified for clear- 
ances in the sketches. 

In calculating clearances for the radial 
expansion and contraction encountered 


stallation is dependent on many factors, 
most of them beyond the scope of this 
article. To mention a few of the more 
important ones, the area, for example, 
is important because the more com- 
pletely the panel is supported, the thin- 
ner the Plexiglas that can be used. The 
following table may serve as a rough 
general guide for flat panels: 

Thickness Maximum recommended area 

.100 In * IS it 18 In' 

Shape is also a consideration, for a 
long narrow panel need not be as thick 
as a square panel of the same area. 

Curvature should also be considered, 
since even a slight bend in Plexiglas 
will add to its rigidity and strength. It 
should be remembered, however, that 
in forming a three-dimensional section, 
the Plexiglas is stretched and is thereby 
thinned out to a degree dependent upon 
the extent of the stretch. 

Ribs cemented to the panel will also 
add rigidity and strength, according to 
i of the ribs. 




channel, the panel may be flexed through 
quite a wide range without pulling out ; 
a more shallow channel will require 
more rigid (thicker) Plexiglas. If the 
panel is bolted, it is less likely to pull 
out and thinner material may therefore 

The pressure differential between one 
surface of the panel and the other is 
obviously important. In aircraft instal- 
lations, this factor is dependent on aero- 
dynamic considerations which are, in 
turn, dependent on the location of the 
panel on the plane and on the speed of 
the plane. Since the theoretical maxi- 
mum differential in these cases is ap- 
proximately 15 lb. per sq. in., we have 
determined the deflection caused by this 
pressure at the center of 12-in. diameter 
disks of Plexiglas of various thicknesses. 
The data given below is intended only 
as a general guide. In its interpretation, 
the reader should consider all of the 
other factors mentioned above. 



Deflection at 
^13 lb./sq. Id. 



CHANNEL AND CLAMP MOUNTINGS 

FISUKtS S TO 10 

Wherever possible, avoid boiling or 
riveting through holes drilled in the 
Plexiglas. Channel and clamp installa- 
tions are usually preferable from the 
point of view of mass production meth- 
ods and are definitely superior in 
distributing stress. 

In this type of mounting the principle 
precautions are: 

1. The channel should be oversized to 
permit free linear expansion and con- 
traction of the Plexiglas relative to the 

2. When installing Plexiglas, care 
should be taken to keep the clamping 
action uniform over all of the area 
clamped. 

3. The channels should be deep enough 
to hold the Plexiglas securely despite 
flexing and thermal contraction. A safe 
rule is that Plexiglas panels up to 12x12 
in. area should extend into the channel 
.625 in. plus the contraction clearance 
(.002 in. times the length of Plexiglas) ; 
larger panels, 1.0 in. plus contraction 
clearance. 

In calculating these allowances, re- 
member that linear sawing tolerances 
for Plexiglas are =.030 ini for panels 
up to 12 in. long and =.060 in for longer 


SIMPLE CHANNEL INSTALLATION 

Figure S 

The principles behind the type of 
installation shown in this sketch apply 
to both H-channels and U-channels. No 
bolts, screws, or rivets pass through the 
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BOLT AND SPACER INSTALLATIONS 

Another method of mounting, which 
also makes use of a tubular spacer to 
protect the Plexiglas, is shown here. 



well as rivets, without reducing the 





protection to the Plexiglas. 

It is somewhat more difficult to as- 
semble than the method shown in Fig. 
1 1, but satisfactory methods can be 
worked out to insert the spacers as 
indicated. 

SHOULDER RIVET INSTALLATION 

To eliminate spacers, it is possible to 
use a shoulder rivet as shown in this 
sketch. A shoulder screw could, of 
course, be used in the same way. 

This mounting requires that the rivet 
hole in one channel member be larger 
than the corresponding hole in the other 
member. Each member may be drilled 
separately and assembled later in a jig 
so that the holes are concentric. To drill 
both holes in a single operation (after 
the channel is assembled), there arc a 
number of special bits available, known 
variously as shoulder, extension, sub- 
land. dual-cut, counterbore, combination, 
or step drills. The sketch illustrates one 
type of standard dual-cut bit. 


ANNULAR RING 
AND BOLT INSTALLATION 

Figure 14 




formed to follow the circumference of 


the section. This circumference is also 
routed; on the inside, so that it will fit 
the annular ring; on the outside so, 
that it can be installed after all metal 
work is done. The ring is cemented to 
the section and the required holes drilled 
through it from below. 

The dumbbell nut and the shape of 
the ring permit the section to rock 
slightly when the cabin is pressurized or 
when the Plexiglas expands or contracts. 
Tlie rubber gaskets make the installation 
pressure tight. So that excess pressure 
will not be put on the ring, the bolt is 
threaded along only a small part of its 
length. 

BOLT INSTALLATIONS 
FOR SMALL SECTIONS 

Figure IS. 

For small Plexiglas sections carrying 
very light loads, the simple installation 
shown here may prove satisfactory. It 



In any event it should be used only 
when a cap nut, long-shank shoulder 
screw or some other device is included 
to prevent pressure on the Plexiglas. 
The conical rubber grommet does not 
offer sufficient protection for the Plexi- 
glas. 

Notice also that the head of the screw 
should have a flat angle. A sharper 
angle accentuates the wedge action of 
the screw head which tends to split the 
Plexiglas. 
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New Gas Tank 
Insulation Fastener 

By ELMER WHEATON 

Assistant Research Engineer. Douglas Aircraft Company, Inc. 


U NTIL QUITE RECENTLY it had 
been our custom to fasten gas tank 
insulation to Ihe wings in our attack 
bombers by means of a special cement 
or mastic coating. While this method 
of cementing was satisfactory, we felt 
that it could be improved. 

In discussing this possibility of im- 
provement with the subcontractor we 
succeeded in securing from them an in- 
genious new Speed Clip that is snapped 
into position to hold this insulation and 
avoid the use of cement or mastic coat- 
ings. These Speed Clips are formed so 
that they may be snapped in place to 
hold the insulation firmly in position 
during and prior to the installation of 
the bullet-proof gas tanks. 

We found the Speed Clip method 
faster and cleaner. This clip being made 
of 24ST aluminum with zinc chromate 
primer coating, holds the insulation to 
the wings indefinitely without corrod- 
.ing. Many man hours per plane have 
already been saved since the adoption of 
this new assembly method. The process 
of manufacture of these Tinnerman 


Speed Clips is equally as interesting as 
their application. Coils of 24ST alumi- 
num strip stock are fed into high speed 
presses where they are formed in pro- 
gressive stages, as shown in Fig. 4. 

After the Speed Clips are formed they 
receive a' coating of zinc chromate 

Fig. 5 shows how the clips are placed 
m racks to prevent distortion prior to 


final inspection and packing. The clips 
are given one hundred percent inspec- 
tion on a test gage as shown in Fig. 5, 
then carefully packed in “egg crate” 
type boxes for shipment. 

This is but one of the many ways in 
which subcontractors have employed 
their engineering and production facil- 
ities to the advancement of aircraft 
assembly. 




Designing Propellers to 
Meet Performance Requirements 


Propeller installations are vital to the achievement of maxi- 
mum airplane design performance. This article describes 
the factors that are considered in coordinating propeller 
design with airplane design. 



Wii 


' aircraft may have to meet per- 
e requirements of the Air 
ic Bureau of Aeronautics, Civil 


tion. In any event, the new plane is 
being built for a special task, in addition 
to being an improvement over all pre- 

To achieve this objective, it is neces- 
sary that each part of the aircraft be as 
efficient and serviceable as is possible 
when taking into consideration such 
factors as weight and space. Inasmuch 
as the principal parts of the aircraft are 
considered, in addition to the aircraft 
structure itself, to be the engines and 


propellers, it is necessary that their 
characteristics and efficiencies under va- 
rious operating conditions be considered 
during the early stages of design. 

This article is primarily concerned 
with the correlation of propeller design 
with airplane design only. 

In formulating the new aircraft de- 
sign it is first necessary that the air- 
plane manufacturer consider the aircraft 
requirements specified by his customer. 
This information includes facts on the 
type of aircraft (land plane, long range 
transport, pursuit, etc.), the order of 
importance of its performance in take- 
off, climbing, cruising or high speed, 
plus many other details pertaining to 
performance and cost. 

Coordinating with his customer, the 
airplane manufacturer considers the 
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power plant to be used and makes his 
selection, again bearing in mind the all- 
important items of performance and 

The next major item to be considered 

it is necessary to select the propeller and 
engine simultaneously, since the effi- 
ciency and performance of each depends 
largely on the other. Quite frequently 
a current production propeller satisfies 
the airplane performance requirements. 
However, it is not unusual to find that a 
new model or even type of propeller is 
necessary. If the latter is necessary the 
design is made, usually in close cooper- 
ation with the engine and airplane manu- 
facturers, to meet specified performance 
requirements. 

PROPELLER SELECTION CRITERIA 

The following data is therefore pre- 
sented to the propeller manufacturer by 
the airplane designer so that he may aid 
in selecting the propeller most efficient 
for the aircraft that is to be constructed: 

1. Type of airplane (land, boat, pur- 
suit, transport, etc.) 

2. Engine 

A. Manufacturer. 

B. Model. 

C. Engine specification number. 

D. Number of engines to be used 
on the airplane. 

E. Propeller gear ratios. 

F. Engine ratings at sea level take- 
off, and for climb, cruising and 
Vbu at various predetermined 
operating altitudes. 

G. Propeller direction of rotation. 

H. Propeller shaft size. 

I. Type of cooling. 

3. Calculated approximate airspeeds 
of the proposed aircraft for the 
above engine ratings at their re- 
spective altitudes. 
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KOILSMAN 

AIRCRAFT INSTRUMENT INSTRUCTION MATERIAL 


D ESCRIBED on this page arc the various types 
of informative material on instruments, made 
available by Kollsman to men engaged in aircraft 
work today. Each piece is designed for men in 
some particular phase of instrument operation, 
servicing, or maintenance. 

If interested in getting more information about 
aircraft instruments read over the descriptions of 
the material and select that which meets your need. 


FREE to anyone interested in aircraft instru- 
ments . . . the booklet "Facts About Kollsman 
Aircraft Instruments.” In writing for other material 
give your industry connection as our supply is 
limited and we are trying to put it where it will do 

HOW TO OBTAIN YOUR MATERIAL: Check 
the coupon and fill in your name and address and 
connection. Mail it to us at the coupon address. 


m 


THE POPULAR 
"KOILSMAN 
HANDBOOK" 
Now Widely Used By 
Mointenonte Men 
And In Clossrooms 
of Aviation Courses 
Everywhere 


150-pagc leather covered looscleaf book, 
giving detailed information on the construction, 
operation, testing and sen icing procedure of four- 
teen commonly used flight and engine instru- 
ments. Complete witli charts and illustrations 
of instrument operation and step by step 
procedures. One chapter devoted to the gen- 
eral technique of instrument repair and test- 
ing, in detail. Price, $2. Postage prepaid. 
(25 copies or more, $1.75 each.) 



KIM 1 "Forts About Kollsman Aircraft Instruments" 

This 52-page book written in non-technicai language 
and profusely illustrated is ideal for the pilot or stu- 
dent of aviation who wants complete genetal infor- 
mation about aircraft instruments— how they are 
made and tested, description of features and method 
of operation. Includes C. A, A. requirements, for plane 
and pilot on instrument flying. (If ordering more 
than one copy, please state purpose for which they 


SENT WITHOUT CHARGE TO PURCHASING, MAINTENANCE 
AND INSTALLATION MEN, ENGINEERS AND DESIGNERS 


KIM 2 "Kollsman Catalog" 

Useful not only in purchasing 
instruments — the catalog also 
gives complete data on every 

ranges, operating characteris- 
tics, etc.) required by engineers 
and designers. Information on 
commercial equivalents to Army and Navy instruments 
is included. Complete with price list. Looseleaf binder. 


KIM 3 "Spare Parts Catalog" 

This valuable catalog contains 140 pages of complete 
information on spare parts with parts prices for all of 
the standard types of Kollsman Instruments. Principal 
parts illustrated, giving correct parts numbers and quan- 
tities required for each instrument. Numerical parts list 
with prices makes it easy to order. Parrs common to 
several instruments are easily identified by their iden- 
tical parts numbers. This catalog, together with the 
Kollsman Catalog, forms a complete ordering reference. 



AVAILABLE TO GROUP INSTRUCTORS AND MAINTENANCE STATIONS FOR REFERENCE 


KIM 5 

"Kollsman Maintenance Manual"— 
Invaluable To Instrument Repair Stations 


Up-to-date! Detailed! Sectional! Each section 
covering complete field servicing instructions 
on a particular type of Kollsman Instrument- 
bound in expanding post binder. Illustrated 
in detail. Each section deals with operation 
principle, procedure for service inspection, 
testing and tolerances, cleaning and repair, 

Additional sections issued to registered Man- 
ual owners as completed. Price, $10 prepaid. 


KIM 6 

"Installation Instructions" 

Looscleaf binder, in sections, covering thir- 
teen principal Kollsman Instruments— instal- 
lation procedure, method of operation and 
maintenance hints— with cut-away views of 
the instrument operation, keyed to text and 
dimensional drawings. Intended primarily 
for installation men. Sent without charge. 
Where detailed information on maintenance 
is desired, the Kollsman Handbook is 
recommended. 



Kollsman Instrument Division of Square D Company, 80-08-45th Avenue, Elmhurst. N. Y. 
Gentlemen: Please send the following Kollsman Aircraft Instrument Instruction Material: 
[~2 KIM 1 "Facts Abouc Kollsman AiraafHnstruments'J_ 

a KIM 2 □ KIM 4 $1.00 (25 or more $1.7$ oo.) □ KIM 7 

KIM 3 □ KIM 5 $10.00 □ KIM 6 □ KIM 8 

Name Connection 

Address Position 

Cj,y State Check or M.O. enclosed for S 


can be ol major importance, particularly 
if the airplane is to be operated from 
unimproved flying fields. A typical de- 
sign of a Curtiss electric propeller with 
hollow steel blades is shown in Figs. 1 

From the results of the aerodynamic 
propeller performance study submitted 
by the propeller engineers, and bearing 
in mind other factors listed above, the 
aircraft designer proceeds to recalculate 
his airplane performance using the most 
suitable propeller efficiencies. As a re- 
sult, he makes the final decision as to 
which model propeller will be specified. 

If the propeller selected is a new de- 
sign it must successfully pass a rigid 
test-stand endurance run, usually com- 
bined with an electric whirl calibration, 
to be approved by the CAA, Air Corps 
or Bureau of Aeronautics. Even though 
it is a current production model, or a 
new design installed on a certain model 
engine for the first time, it must meet 
vibratory stress tolerances for approved 
use, usually checked during trial flights 
on the "X” model or first airplane at 
initial installation. 

In the case of the Lockheed P-38, 
(Fig. 6), it was found best that a three- 
bladed hollow steel propeller be used 
and that the left propeller should rotate 
counter-clockwise while the right pro- 
peller rotates clockwise. 

On the Martin B-26 medium bomber 
(Fig. 7), both propellers arc four- 
bladed hollow steel types and rotate 
clockwise. Due to the power output of 
these engines and the limited propeller 
diameter, it was advantageous to utilize 
the higher solidity ratio of the four- 
bladed propeller. 

, Now that the propeller itself has been 
selected it is necessary to determine the 
type of propeller control system most 
suitable to the aircraft under design. 
The Curtiss electric propeller installa- 
tion provides great flexibility in this 
respect, inasmuch as any one of the 
three general control systems is readily 
adaptable to various types of installa- 
tions. As will be noted (Figs. 3 and 4), 


a remarkably small amount of wiring 
and control items is required for the 
proportional governor system, which ac- 
counts for its wide usage in single- and 
twin-engine airplanes. 

The automatic synchronizer control 
system, (Fig. 2), lias certain, definite 
advantages and is in more general use 
on multi-engine airplanes. 

Another Curtiss electric propeller 
control system which is sometimes used 
is the remote control governor type. 
This system permits governor rpm 
selection by operation of an electric 
switch rather than by a governor lever 
control. 

Any one of the propeller control sys- 
tems can incorporate normal rate full- 
feathering, fast rate full-feathering 
(which requires the voltage booster 
shown in Figs. 2, 3 and 4) or no feath- 
ering feature at all. The feathering 
feature is usually provided in all instal- 
lations except the single-engine type. 
To determine the specifications of the 
exact control items, it is essential that 
the engine governor drive ratio, its di- 
rection of rotation, and voltage of the 
electrical supply system be known. 

The selection of a specific control 
system is determined by considering 
which is the most applicable and efficient 
for the weight and cost involved. As in 
the case of some multi-engine airplanes 



the synchronizer system may be pre- 
ferred over the proportional governor, 
or remote control governor systems, due 
to the automatic synchronization fea- 
ture. Since each installation presents 
its particular problems a complete con- 
trol study is necessary. 

On some airplanes reverse pitch is 
often desired to improve surface maneu- 
verability. In the case of the larger type 
airplanes it is usually desirable to pro- 
vide dual control panels for the pilot 
and flight engineer. Such variations 
from standard control systems are not 
unusual and can normally be incorpo- 
rated into the control specifications. 

Recent trends in new airplane devel- 
opment have been toward the use of 
ground test rigs which duplicate power 
plant installation details and permit test- 
ing in advance of installation on the 
airplane. Preliminary propeller blade 
vibration tests and control tests can be 
conducted as part of the test program on 
the ground rig. 

FUNCTIONAL PROPELLER AUXILIARIES 

It can now be assumed that the basic 
propeller and its controls have been de- 
signed and fabricated concurrently with 
the airplane and its engines, all of which 
are now ready for the initial propeller 

installation. 

Aerodynamic spinners are almost in- 
variably specified for liquid-cooled en- 
gines, inasmuch as the combination of 
the spinner and cowl increases the high 
speed efficiency by reducing the profile 
drag. The use of spinners is becoming 
more general for air-cooled engines, 
particularly on the high speed type air- 
planes, where improved engine cooling 
results. Figs. 6 and 7 illustrate typical 
spinner installations on the liquid-cooled 


Blade shank cuffs, which recently 
have been developed, are specified for 
the most part on air-cooled engines in 
that their effect has been to increase the 
flow of air through the cowl at low 
speed, which aids in engine cooling 
( Turn lo page 202 ) 
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Producing Struts 
For the P-38 


By WILBUR G. WOOD 

Chief Engineer, Aircraft Strut Division, Menatco Manufacturing Co. 


This article on the production of landing gear struts for the 
Lockheed P-38 interceptor is a dramatic illustration of the 
contribution which can be made to military aircraft pro- 
duction through subcontracting- 



N OW ROLLING OFF the produc- 
tion lines in rapidly increasing 
numbers, the Lockheed P-38 interceptor 
must carry much of the load of defend- 
ing American forces against bomber at- 
tacks. And all of the load in taking off 
or landing the P-38 is carried by the 
landing gear, which is of tricycle type. 
Bod) main and nose struts for the P-38 
landing gear are manufactured by a 
subcontractor, to Lockheed designs. 
The P-38 landing gear is characterized 
by its simplicity and ruggedness. Not 
only does this assure reliability in oper- 
ation. and simplify maintenance prob- 


lems, but it helps speed manufacturing. 

Basically there are but two parts to 
the P-38 main landing gear strut. These 
are the strut cylinder, which is attached 
to the airplane's structure; and the pis- 
ton which operates in the cylinder and 
which carries the wheel at its lower end. 
Of course there are numerous auxiliary 
parts required for full operation. Con- 
trasting with the extreme simplicity of 
this piston-cylinder combination is the 
rather common practice abroad of sepa- 
rating the strut into a load carrying 
member and a shock absorbing unit, re- 
sulting in many more parts. Some 


foreign designers also prefer to use 
heavy ring springs in the strut to carry 
compression loads, instead of relying on 
air pressure, as is standard American 
Practice. 

MANUFACTURE IS SIMPLE 

BUT RIGIDLY CONTROLLED 

In order to justify its simplicity of 
design and manufacture the P-38 type 
strut must give unfailing service. This 
requires that manufacturing be con- 
ducted with extreme care and accuracy. 
Such manufacturing care must include 
precise heat treatment and unusual at- 
tention to inspection, in addition to a 
high quality of machine work. Two ex- 
amples of operations other than machin- 
ing will illustrate this. In heat treating 
and tempering the struts they are 
handled in special furnace equipment 
which protects them from room atmos- 
phere and so practically eliminates scale 
formation. This contributes substan- 
tially to close control of dimensional 
tolerances. A further example is the 
practice of hard chrome plating the 
wearing surface of the piston tube. The 
piston is first turned on a lathe, then 
ground to close tolerances and finally 
buffed. Final operations are hard 
chrome plating to within .002 of speci- 
fied diameter and buffing. 

Importance of machinery to produc- 
tion of the P-38 struts is illustrated by 
comparing rough and finished weights 
of the major strut parts. The strut 
cylinder, a heavy seamless steel chrome 
molybdenum tube, weighs 168 lb. in the 
rough and only 45 lb. when finished, in- 
cluding the weight of two forced lugs 
which are welded on in the course of 
manufacture. The piston member is 
produced from a forging which weighs 
126 lb. in the rough and only 28 lb. fin- 
ished, including a torque flange which 
is welded on. 

STRUT CONSTRUCTION 

Since the P-38 landing gear is of tri- 
cycle type the main landing gear struts 
are located in rear of the C.G., being at- 
tached to the airplane's structure by a 
fulcrum. The struts are semi-cantilever, 
with drag braces running from about 
the mid-point of the strut, and side loads 
carried by brace struts extending up 
and outboard from the same mid-point 
fitting. Retraction is accomplished 
through a hydraulic cylinder operating 
on the drag strut, drawing the landing 
gear backward and up into wheel wells 
which are fully faired when the gear is 
retracted. These brace struts and the 
actuating cylinder are not produced by 
us, permitting us to concentrate all our 
production facilities on the strut itself. 

There are two main chambers in the 
strut cylinder, the piston leg operating 
in the lower cylinder, which is filled 
with oil, while the upper chamber serves 
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position is 49J in. from center of the 
upper fulcrum to center of the wheel 
axle. Maximum O.D. of the strut is 5$ 
in. Both the cylinder and piston are of 
chrome molybdenum steel which is heat 
treated to a strength of 180,000 psi. 
minimum. Bronze bearings are pro- 
vided on the upper end of the piston and 
lower end of the cylinder so that sliding 
metal to metal contact is bronze against 
hard chrome plate or steel. Retention 
of the hydraulic fluid is by means of 
chevron type packing incorporated in 
the lower end of the cylinder just above 
the bearing. Proper alignment of the 
wheel axle is maintained by torque links 
connecting the piston with the cylinder. 

The piston member is machined from 
a solid forging which incorporates a 
knuckle at the lower end. This knuckle 
is bored out to receive the wheel axle, 
which is pressed into the forging. The 
piston is precision machined, ground, 
and honed to a hollow cylinder closed 
at the upper end by means of a bronze 
piston head which also serves as the 
upper bearing. A torque plate is welded 
to the knuckle end of the piston, serv- 
ing as a support for the brake mechan- 

A sleeve is also screwed to the lower 
end of the cylinder to serve as a stop 
for the piston when in fully extended 
position. Below this sleeve is the cylin- 
der packing, the lower bearing, and a 

RUGGEDNESS OF CONSTRUCTION 

Representative of the best American 
practice in shock strut design, the P-38 


as an air chamber. The piston has a 
diameter of 4 in. and a stroke of 10 in. 
Between the lower and upper chambers 
is an orifice plate which also serves as 
a stop when the piston is fully deflected. 
Oil fills not only the lower chamber, but 
extends 5 in. above the orifice plate into 
the upper chamber, the balance of the 
chamber being filled with compressed 
air. Forcing the oil through this orifice 
produces a “snubbing” action which 
works in either direction to take the 
initial shock, reduce rebound, and pro- 
duce a smooth acting shock absorbing 
cylinder. Reserve oil carried in the 
upper cylinder is chiefly a safeguard 
against leakage, to insure against loss 
of oil which would uncover the orifice 
and impair proper functioning of the 

Overall length of the strut in normal 




strut is quite conventional throughout. 
Its efficiency as a shock absorbing unit 
is the result of careful proportioning of 
the air and oil cylinders, and of the ori- 
fice between them, based on long expe- 
rience and extensive testing. Not only 
is a strut of this design more readily 
adaptable to quantity production, and 
more serviceable in the field, as com- 
pared with more complex gears, but it 
is also less susceptible to damage from 
gun fire or shell fragments. We know of 
no case of such a strut having been 
penetrated by an enemy shell or bullet. 
In fact, the hardened steel tube of the 
strut, made strong for its work as a 
structural member, is fully equivalent 
to the armor plate normally used to pro- 
tect vital parts of an airplane. And the 
shape of the strut cylinder would tend 
to deflect any bullet or fragment that did 
not strike squarely. Finally, even if the 
strut were pierced, it would still func- 
tion serviceably without air pressure. 

HOW QUANTITY PRODUCTION 
IS ACHIEVED 

In achieving quantity production on 
P-38 struts, the subcontractor has built 
and equipped a complete new factory 
designed specifically for this work. This 
plant is half again as large as the por- 
tion of the factory formerly devoted to 
engine manufacture. Furthermore, 
under the pressure for all-out strut pro- 
duction, we have converted a large part 
of the engine plant to strut work. 

To illustrate the scope of the manu- 
facturing processes involved, there fol- 
lows a brief description of the opera- 
tions performed on the main strut 
cylinder. 

The upper end of the strut tube is 
reduced by swaging to approximately 
half its original diameter. Then both 
ends of the tube are rough-faced to ap- 
proximate length. 

The cylinder O.D. is turned on a spe- 
cial Monarch engine lathe, equipped 
with a contour plate attachment which 
controls the tool in cutting 12 different 
diameters, and tapers between them, 
along the length of the cylinder.* This 
machine performs both rough and finish 
cut operations. Rough cut for this oper- 
ation is about ft in. and the finished 
cut about ft in. The lathe has a 22 in. 
throw and 72 in. bed. The cutter is set 
against the work by means of a cam 
follower held against the profile bar by 
an air cylinder. Following this, the 
upper end of the cylinder is drilled for 
location of oil and air filler plug. 

Two forged fittings are welded to the 
cylinder with a Lincoln arc welder. On 
the upper side of the cylinder is a ring 
fitting with two sets of lugs, one extend- 
ing forward which carries the lower end 
of the drag brace strut and the other 
extending laterally to the outboard side 
to carry the side brace strut. This forg- 
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ing is slipped over the cylinder and 
welded into place. The lower fitting is 
a strap type, extending about halfway 
around the strut, and carrying lugs for 
the attachment of the upper torque link. 
This is welded in place while positioned 
in a precision jig. The air valve and 
fluid filler boss is also welded in place 
near the upper end of the cylinder. 

Close metallurgical control is exer- 
cised over the welding operation, main- 
taining constant check on the composi- 
tion of the metal and welding rod, heat 
of weld, etc. After tack welding, the 
cylinders are preheated to 300 deg. F. 
in an automatic electric oven and arc 
then mounted in a power rotated weld- 
ing jig which may be positioned to pro- 
(Tiirn to page 200 ) 






V 

Civilian AMERICA is engaged in a supreme 
battle of production. There is no time for delay- 
ing actions— no time for defensive tactics. W e have 
no choice but to attack with every man hour, 
with every machine, with every ounce of energy 
and morale that we can bring to bear in this vast 
offensive drive. 

We can’t talk 60,000 airplanes into the blue for 
’42. They must be built minute by minute, pari 
by part, through thousands of man hours to final 
assembly. The job is big. Stakes are high, and 

To Goodyear Aircraft has been assigned the task 


of producing thousands upon thousands of sub- 
assemblies vital to America’s air offensive. Our 
War Production Communique No. 1 might well 
read, “The President has set our goal. We must 
and will do better.” 

power are dedicated to the aircraft production 
offensive. Nor do we differ in this from our 
brothers-at-arms of the aircraft industry. To them 
we pledge increased production of parts and sub- 
assemblies that America may be first in the air — 
with 60,000 military airplanes— this year! 
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P ROPERLY designed wheel equipment — 
and that includes brakes, tires and tubes 
as well as the wheels themselves — is more 
important than ever before on today's faster, 
larger ships. Size, weight, strength and bal- 
ance of this equipment are all major factors 
in modern airplane construction. 

Goodyear produced the first complete air- 
plane wheel-assembly thirty years ago and 
pioneered most of the improvements that 
are standard specifications today. The low- 
pressure Airwheel-type tire, the hydraulic disc 
brake, lightweight magnesium- and 
minum-alloy wheels and dual-seal 
tubes are all Goodyear devel- 
opments. 


As a result of long research continued 
through years when rewards were slight, 
Goodyear today is producing wheel-assem- 
blies that exceed the needs of the most 
advanced aircraft yet projected. Goodyear is 
ready now with proper wheel equipment 
for the giant super-aircraft just taking shape 
upon scores of drawing boards. 




z Rubber Company 



GOOD/ YEAR 


• BRAKCy 
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Design Charts for Tubes 

Subjected to Bending 




Design engineers will wel- 
come this simplified method 
of determining wall thick- 
ness of tubes subject to 
bending to yield a de- 
sired margin of safety. This 
method eliminates the ne- 
cessity for computing sec- 
tion modulus, fiber stress, 
and modulus < 


By WALTER C. CLAYTON 


T 



would appear to be suitable. Oue may 
now compute tile section modulus of 
the member, using either tables (where 
available) or the formula: 



The computed bending stress may be de- 
termined from the equation 

h = W 

Knowing the diameter and wall thick- 
ness of the tube, the numerical value 
of -y- can ko obtained. Referring to 
Fig. 1, the allowable bending modulus 
of rupture in thousands of pounds per 
square inch can he found. This is 
given as F,. The margin of safety is: 

(Af. S.) - - 1 (3) 

It must not be negative, as this would 
indicate an unsafe structure. It must 
not be a large positive value as this 
would indicate a needlessly heavy struc- 
ture. After obtaining the margin of 
safety, the designer must reconsider his 
original guess pf ; the size of tube re- 
quired. He may now select another 
size to obtain a member of adequate 
strength but not excessively heavy. This 
trial and error, or guess and check pro- 
cedure, is time consuming and fre- 
quently results in the selection of a 
member that is needlessly heavy. 

For a given diameter tube, it would 
be desirable to be able to compute di- 
rectly the wall thickness necessary to 
give a zero margin of safety. Such a 
procedure is outlined in the following 
paragraphs. 

The section modulus ot similar tubes 
^same -y-^ varies as D a . The section 
modulus of tubes of the same diameter 
but having different wall thickness 
varies as a function of— — . In place of 
“Eq. (1)” we may therefore write: 

Z -K,D> (4) 

The variation of K. with -y- is repre- 
sented by the lower curve of Fig. 2. If 
desired, the section modulus can be 
computed using the inside diameter. 
This at times is convenient. The form- 
ula then becomes: 

Z - M* (5) 

The value of k , can be obtained from 
the upper curve of Fig. 2. 

Both /t and F» are also functions of 
-y-* This suggests that the curves of 
Fig. 1 and of Fig. 2 might be combined 
in such a manner as to facilitate a more 
direct procedure in determining the size 
of tube desired. Actually, by multiply- 
ing the ordinates of the curves in Fig. 


1 by the ordinates of the curves in Fig. 

2 the curves of Figs. 3 and 4 are ob- 
tained. The ordinates in Fig. 1 repre- 
sent pounds per square inch of stress 

expressed : stress 


_ Af _ 


(Af -S.) = 

(!) 


. The ordinates ii 


Z KilP 
represent a dimensionless constant, 
product of the ordinates of Figs. 1 


' Kslfl 


(K,) . 


which is plotted 




against — for the various heat-treat- 
ments. Provided that the tube is of 
reasonable proportions,-^- will have a 
numerical value of between 1,000 and 
20,000. The results of using Fig. 3 are 
identical to those of using Fig. 1, but 
much time is saved. 

The use of the curves can best be il- 
lustrated by examples. 

Example : 

Given: A piston tube of a cantilever 
landing gear shock absorber 
having a bending moment of 

250,000 in.-lb. It is desired 
to make this tube 4 inches in 
diameter and in order to keep 
the weight down, the tube 
will be heat treated to 180,000 
psi ultimate tensile stress. 

Wanted: (a) The required wall 
thickness for zero mar- 
gin of safety. 

(b) The margin of safety 

suming that it is de- 
cided to make the wall 
thickness 0.120 in. 


problem involves s 
-«**.-*” 
(!) 

© 


Solution : 

(a) £ = ~ = 3,910 
This point is designated as A on the 
-y^j- scale of Fig. 3. Draw a horizontal 
line and extend it until it intersects the 
180.000 psi curve at B. Drop a vertical 
line from B to the y- scale at C. The 
value of y- lor point C is 35.7. The re- 
quired wall thickness for zero margin 

SB 

(b) For a wall thickness of 0.120 in. 

the value of y- = = 33.3. This is 

point D on the y- scale. Draw a verti- 
cal line up to point E on the 180.000 psi 
curve. From E draw a horizontal line 
to F on the ^ scale. Point F represents 
the value of where M' is the bending 
moment that can be resisted when the 
wall thickness is 0.120 in. Its value is 
4,210. 

The margin of safety is determined 
as follows: 


In considering tubular members of 
relatively large diameter and thin wall 
which are machined inside and out, the 
matter of manufacturing tolerances 
should be given careful consideration. 
The specified tolerauces for seamless 
tubing insure against undersized mem- 
bers. The designer must insure against 
undersized machined tubes. Let us as- 
sume in the case above, that the outside 
diameter is to be held to tolerances of 
— 0 005" anl * t ' ,al t ' le '"side diameter 
is to be held to i 0.010 in. It is readily 
seen that the wall thickness could be 
0.015 in. less than the nominal thick- 
ness. To insure against a negative mar- 
gin of safety the nominal wall thickness 
would have to be 0.112" 4- 0.015" = 
0.127". Similarly if a margin of safety 
of 7.7 percent or a stress ratio of 0.929 
is desired, the nominal wall thickness 
should be 0.120" + 0.015" = 0.135". 

It frequently becomes necessary, as in 
the case of a shock absorber cylinder, 
to maintain the bore of the cylinder and 
make the outside diameter that which is 
necessary to insure adequate strength. 
In this case we are concerned with rf, 
the inside diameter instead of D, the 
outside diameter. We may prepare a 

Fig. 3 in which is plotted against -y. 
These can be used in identically the 
same manner as that illustrated above. 

•irves are contained in 


Fig. 4. 

Example: 

Given: A cylinder with a bending 
moment M = 250,000 in.-lb. 
made of alloy steel, heat- 
treated to 180,000 psi and 
having an inside diameter 
equal to 4 in. 

Wanted: The required trail thickness 
for zero margin of safety. 

Solution : 


M 250,000 _ 


3,910 


From Fig. 4 the value of — = 3 
Therefore the required f for 
margin of safety is equal to 
-i- = 0.103" 

38.S 

The outside diameter would be: ‘ 
2(0.103") =4.206" 

( Turn to page 205) 
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1— SPECIALIZED MATERIALS 

Aircraft wires arc engineered for aircraft from the ground up. Not “just 
copper,” but electrolylically pure copper. Not “just cotton,” but purified, 
long staple cotton. Not “just rubber” or “just lacquer” or other component 
materials. Every ingredient is specially selected — tested — proved best. 

2— SPECIALIZED WORKMANSHIP 

Highly developed machines geared to give^their utmost in 
— unending . supervision — constant attention to details 

3— SPECIALIZED EXPERIENCE 

Back of Belden aircraft wire is a lifetime of 
searching, experimenting, service testing. 
Belden has collaborated with aircraft engi- 
neers since flying was in its infancy. This vast 

sible the Belden wire that meets today’s needs. 


Belden 

^|/|/|RE 


Starter, Lighting, and Instrument Cables v v v SPARK PLUG WIRES 
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EVER FEEL A WING AT THIRTY THOUSAND? 

You know that the metal is pretty darned cold at taken for granted. Among other things, no one 
that altitude, down to — 30° or less by actual test. ever questions the ability of the finish to stand up 
:, all in the space of a few minutes that and stay smooth under the stress and strain of con- 




night be coming down- 
stairs to put in at a field where 
they hide the thermometer 
because i t’s so hot. 

Just a common every-day 

— and plane performance is 


Valspar 

^VAE|Jq 


mally vibrating, i 
ing, expanding metal. 

Under any conditions, Val- 
sparVal-Aero Aircraft Finishes 
do the job they’re built for 
— and do it well ... on any 
part of a plane. 


A complete line of dependable Aircraft Finishes — that meet government specifications in every respect 
VALENTINE & COMPANY, INC. • 11 EAST 36™ STREET, NEW YORK, N. Y. 
MAKERS OF THE FAMOUS VALSPAR FINISHES 
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Cleaning Alclad 

For Production 

Mass production spotwelding is advanced by a new method 
for cleaning Alclad parts. 


By FRED MORRIS, d.p«w. «««»»». i»c. 


V ERSATILE is a good word to use 
when speaking of Fleetwings pro- 
contracts underway shows that three 
types of construction are being used: 
spotwelded stainless steel, riveted alu- 
minum alloy, and spotwelded Alclad. 
Almost 30 percent of the spotwelding 
being done is on aluminum alloy parts 

All of the Fleetwings developments 
in Alclad spotwelding have been accom- 
plished since Navy approval of Fleet- 
wings equipment was received in 1940 
with a report commending the consist- 
ency of the welds which showed a maxi- 
mum deviation in strength of only 8.3 
percent. Since that time many methods 
have been developed to help Fleetwings 
to maintain its record deliveries of air- 
craft control surfaces. 




tween the parts to be welded, and to 

was developed and a number of compa- 
nies have been furnished the data in 
the past few months. The details are 
set down here for others who may find 
them useful in the furthering of our 

Where quantities are small, the old 

with a rotating wire brush is suitable. 
However such a method is too slow, 

human element which* results in vari- 
able degrees of cleaning. Therefore, 
chemical cleaning processes were in- 
vestigated to speed up output of parts 
for spotwelding. Some chemical proc- 
esses did not give consistently good 
(Turn to page 205) 


METHOD OF PREPARING SURFACE 

One phase of the problem of produc- 
tion spotwelding of Alclad involved the 
development of a method of preparing 
the surfaces of the metal to secure a 
satisfactorily low surface resistance be- 
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In this space, Cuno, conforming to the 
practice of previous ads, had intended 
publishing a map and certain information 
regarding the location, identification and 
facilities of this airport. In the interest of 
withholding information which might be 
construed as valuable in a military sense, 
we have removed the map and text from 
this panel. 
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40 Flights ... 40 Planes have fluids 


There is a daily average of 40 flights by three airlines at Love 
Field, Dallas — headquarters for Branlff Airways, terminal for 
American Airlines and Delta Airlines. 100% of these- planes 
have installations of Cuno Filters. 


Y OU engine and aircraft build- 
ers have real faith in the Cuno 
Filter. You must feel that it is the 
most dependable means of keeping 
fluids clean — at high speeds, at 
high altitudes, for long periods of 

For you have been practically 
unanimous in your choice of Cuno. 

Cuno was in on the ground floor 
oi aircraft engine lubrication. En- 
gine builders recognized it as an 

86 


opportunity to insure further 
against failure due to contaminated 
fluid or clogged fluid lines. And in 
the succeeding years, Cuno engi- 
neers have satisfied many other 
aviation requirements.* Today, the 
demands of engine and aircraft 
builders are largely responsible for 
the tripling of Cuno’s manufactur- 
ing facilities. 



From Drafting Room 
to Maintenance Shop 

The Cuno engineer serves the in- 
dustry in many ways . . . designing 
filters for individual applications 
. . . aiding aviation designers in 
building Cuno Filters into their 
blueprints . . . servicing the ulti- 
mate operators of the aircraft. 

That is why Cuno engineers are 
familiar figures in drafting rooms, 
near assembly lines, on proving 
grounds, in airport maintenance 
shops. 

If your responsibility is the pro- 
tection of lubricated or fluid-con- 
trolled parts, the selection of a Cuno 
Filter will be in line with the entire 
industry’s best judgment. 
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protected by CUNO FILTRATION 



Completely Automatic 
Filtration 

Cuno's self-cleaning filter was developed 
with the assistance of prominent aviation 
engineers. A tiny hydraulic motor, pow- 
ered by the oil it helps to keep clean, 
rotates the filter clement continuously 
past cleaner blades which positively 

solids. Fluid systems equipped with 
Cuno's self-turning filter are kept free 
of sludge and undesirable solids, at all 
times and with occasional cleaning-out 
of the sump the only attention required. 



THE “FILTER-FINE” STRAINER 


Cuno 

Engineering Corporation 
704 South Vine Street 
Meriden, Connecticut 
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Salvaging Power 


Rating during plar 
(S minute, test) 


. test) . 

TO 


■m 


Engine horsepower 


Fig. 1. Typical curvet showing range of engine 
horsepowers and speeds for which testing equipment 
should be designed. 


InEngineT esting 

The problem of efficiently harnessing energy 
developed in testing aircraft engines is 
essentially one of how to pump power from 
a varying-speed source into a constant- 
frequency system. This solution utilizes a 
slip coupling between driver and generator. 

By G. E. CASSIDY 


W ASTE AND DISREGARD of 
value in industrial processes, 
even though sometimes seemingly neces- 
sary, will sooner or later be eliminated 
by a progressive management. 

Thus it was that a large airplane 
engine manufacturer not long ago stated, 
in substance, “Our present methods of 
testing are not satisfactory. Cannot a 
system of testing be devised which will 
be economically efficient and which will 
make the loading of large engines easy 
and simple?” 

He continued. ''Engine testing is a 
very important part of airplane engine 
manufacture. Each engine must be run 
under load for considerable periods. The 
only schemes now known for production 
loading of engines are calibrated pro- 
pellers, water brakes, electric brakes, 
and similar devices, all of which involve 
disposal of the engine power by com- 
plete wastage. The fuel consumed, ob- 
viously great, accomplishes no useful 
purpose other than to permit testing the 
engine. Furthermore, engines are grow- 
ing in size to the extent that the present 
power-dissipating schemes of testing 
are beginning to present some difficult 
problems.” 

The following system of testing was 
developed in answer to the foregoing 
query. Since the first installation of this 
character, consisting of two testing 
units, seventy-five additional units have 
been or are in the process of being in- 
stalled. Some of these additional units 
differ in detail but they all involve the 
same problems and the same scheme of 
operation described in this article. 

To arrive at the required answer, 
there are three logical steps of thought : 

(1) determination of the characteristics 


oi the engines to be tested, (2) deter- 
mination of a means of utilizing the 
power produced by the engine while 
being tested, and (3) determination of 
a system which will tie (1) and (2) 
together. 

(1) . Excepting unusual manufactur- 
ing set-ups, the testing system will be 
more useful if it can accommodate a 
range of engine sizes. In order to be 
specific, assume that it is required to 
test engines designed for the operating 
ranges shown in Fig. 1 — that is, to test 
any engine within the range indicated 
as" the largest and the smallest engine. 
From these curves, it will be noted that 
the engines operate at various speeds 
and horsepowers. Also, that for a given 
engine the horsepower output changes 
rapidly with changes in speed. Not ap- 
parent from the diagram, however, are 
the requirements that any testing equip- 
ment must be capable of driving the 
engine as well as absorbing power front 
the engine and must be capable of oper- 
ating in either direction of rotation. 

(2) . In regard to the matter of utiliz- 
ing the power produced by the engines, 
there is but one answer — namely, to 
pump the power into the power system 
of the manufacturing plant. This intro- 
duces a new factor because it involves 
the public utility which supplies power 
to the manufacturing plant. When a 
small number of engines is operating, 
the effect is to reduce the public utility's 
input to the plant. When a large num- 
ber of engines is running, a condition 
may be reached where the engines actu- 
ally pump power back into the utility 
system. It is, of course, the function of 
a power company to sell power. This 
form of testing, therefore, presupposes 


hearty cooperation between the power 
company involved and the engine ntanu- 

(3). Passing to the third considera- 
tion, that of tying the engine and the 
power system together, it will be seen 
that the problem is essentially that indi- 
cated in the title of this article — namely, 
the problem of tying together a con- 
stant-frequency power system and the 
equivalent of a varying-frequency power 

There are a number of ways of at- 
tacking the problem. For example, the 
engine might be connected to a d-c 


Fig. 3. Graph showing that of the total 
of 6,232 hp.-hr. delivered by an engine 
during a test run, 4,607 hp.-hr. were 
recovered In the generator. 
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machine and this machine connected i 
the power system through an adjustable- 
voltage drive. Well-known principles 
involving induction machines might be 
resorted to. A synchronous machine 
with rotating stator as well as rotor is 
feasible. 

But none of these possible drives will 
compare favorably, from the standpoint 
of investment and simplicity, with the 
drive illustrated in Fig. 2, which drive 
consists of a conventional synchronous 
machine tied directly to the power sys- 
tem, together with a slip coupling (a 
hydraulic coupling in the illustration) 
interposed between the engine and the 
synchronous machine. 

In the operation of this equipment, the 
synchronous machine may run as a 
motor or as a generator. With the 
coupling de-energized, the synchronous 
machine is brought to speed and syn- 
chronized in the same manner as a con- 
ventional synchronous motor. There- 
after, the coupling is energized to make 
the synchronous machine “turn over” 
the engine. The engine is fired and 
after it is warmed up it is brought to a 
speed above that of the synchronous 
machine. This machine, then acting as 
a generator, is loaded back on the power 
system by slipping of the coupling. The 
amount of this load is controlled by the 
engine throttle and the degree to which 
the coupling is energized. 

To illustrate the distribution of engine 
power, assume that the synchronous 
machine has a constant speed of 720 rpm. 
and that the largest engine shown in 
Fig, 1 is to be tested at speeds of 750 
rpm., 900 rpm.. and 975 rpm. Then, 
neglecting machine efficiency, which will 
not affect the general picture, the power 


Hp. Hp. Loss* System 


Thus at 3000-lip. output of the engine 
all of the 3000 hp. is not lost, as was the 
case with systems of the load-dissipating 
type. Only 780 hp. is lost. The bulk 
of the power 2200 hp„ is made avail- 
able for useful purposes by the gener- 

Some variations of this fundamental 
scheme of testing can be employed. For 
example, it will be noted that the gener- 
ator will act as a load on the engine only 
when driven above synchronous speed. 
If it is desired to load the engine below 
synchronous speed, this can be done up 
to the absorption capacity of the coup- 
ling by holding the rotor of the syn- 
chronous machine stationary — for ex- 
ample, by means of a brake. Fig. 3 
illustrates a test run of a typical medi- 
um-sized airplane engine under such 
conditions, using a 900-rpm. generator. 
At low engine speeds the horsepower 
delivered by the engine is relatively low 
so that the coupling will not be called 
upon to dissipate more horsepower than 
will be required under maximum run- 
ning conditions. At low speeds, also, 
the duration of the test runs is short so 
that the horsepower-hours lost in the 
coupling are a relatively low proportion 
of the total. 

The foregoing application when 
viewed in the abstract presents several 


points that are of interest to those who 
have to do with new and better ways of 
doing things. In the first place, the fact 
that this new method of testing was 
brought into being was the result of an 
endeavor by a few persons who had the 
vision and insistence necessary to break 
away from well-established practice and 
to delve into the field of improvement. 

GENERAL CONCLUSIONS 

Again, this development is typical of 
many such developments in that it 
brought about greater improvement than 
was originally sought. In this instance, 
the main objective was economy. This 
objective was attained but in addition 
a more effective way of testing large 
engines was also developed. 

Another typical point is that the 
answer, although relatively simple, as 
exemplified in Fig. 2, was not at first 
perceived and was arrived at only by 
laboriously considering one possible 
scheme of drive after another. In the 
scheme shown in Fig. 2. the hydraulic 
coupling was adopted for the first time 
in a new role. Previously, it had been 
used either at low slip values or on 
drives with rapidly decreasing power 
with increase in slip, such as fan drives. 
In the engine-loading application it will 
be noted that power increases, and in- 
creases rapidly, with increase in coup- 
ling slip. 

Lastly, the application reveals that it 
is sometimes quite as difficult to dispose 
of power as it is to generate power. 
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appeared on the 


the shape, depth and taper of recess whicl 
would give increased turning efficient 
without danger of splitting the scrcv 
head or breaking the bit. Actual per 
formancc on many aviation and automo 
tive assembly lines has since confirms 


Now, over 200 fastening experts, 
headed up by the 19 manufacturers of 
Phillips Screws, are in the field to help 
you with your fastening problems and to 
suggest ways of further increasing the 
savings in time and dollars through the 
use of Phillips Recessed Head Products. 

In the average case, Phillips Screws 
cost 50% less to use. That’s why the 


RECESSED 
HEAD SCREWS 
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Strength Analysis of 
Riveted and Bolted Joints 


R iveting or bolting is the 

most commonly used method of 
assembling the component parts of the 
airplane. Such joints are designed ac- 
cording to the purpose of the connection 
and the arrangement of the members 
which are to be joined. The first re- 
quirement to be fulfilled is that such 
joints be strong enough to transfer 
safely the forces acting front one part 
to the other. Some of the secondary 
factors to be considered and provided 
for are the appearance of the joint, air 
and water tightness when required, and 
the stabilizing effect of the rivets and 
bolts on the parts which are to be at- 
tached. Therefore, a number of joints 
may be designed for any given case, all 
enough. 


This is Part I of an article describing the method by which 
the strength of riveted and bolted joints is calculated by 
the aircraft structural engineer. 




•r of ri 


be fulfilled. 

Riveted joints art 

slight eccentricity o 


forci 


not well suited ft 



i and bt 


joint can be determined by reasonably 
accurate methods of analysis. For ex- 
planation, riveted joints only are con- 
sidered, although the same methods of 
analysis are also applicable to bolted 
joints. Such analysis may be used to 
find the total strength of the joint, 
practical in many 


e the lo 


s the result of a 


TABLE I — ( ANC-5) — Shearing Strength, 
of Steel Rivets. Bolts, and Pins. 


TABLE II— AN S' 
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TABLE 


Ilia.— Allowable Boaring Strength of 24ST Alclad 
Aluminum Alloy Sheet (Lb.) (Fbr — 82,000 psi). 




TABLE 






computed load with the allowable 
strength of the rivet. Note that calcu- 
lated loads and allowable loads are used 
throughout rather than calculated 

result, all mathematical computations 
are considerably simplified. The allow- 
able loads on all standard rivets and 
bolts used in aircraft structures can be 
quickly obtained from tables; for ex- 
ample, Table I and Table III, ANC-5, 
strength of Aircraft Elements. Portions 
of these tables are included. 

Table I gives the allowable single 
shear strength of all sizes of steel rivets, 
steel machine screws, and steel bolts 
that are commonly used in aircraft con- 
struction. An additional Table II has 
been included to show the shear and 
tensile strengths of AN standard hex- 
head and clevis-head bolts made from 
aluminum alloy as well as steel. The 
shear strength of AN steel clevis pins 
is also shown. AN standard parts arc 
those approved by both the Army and 
the Navy. « 

AN castle type steel nuts for AN steel 
bolts (125,000 lb. per sq. in. heat treat) 
for sizes larger than i in. diameter will 
not develop the full tensile strength of 
the bolts. The preceding chart, Fig. 1, 
may be used to find the reduction 
factor to be used in such cases. To de- 
velop the full tensile strength of AN 
bolts larger than $ in. diameter it is 
necessary to use either additional nuts 
or special nuts with a longer grip. For 


+=*,ve/r ■%r=n< / * 

4 -*** 

Fig. 4. Symbols denoting diameters of 
rivet sizes adopted by the Consoli- 
dated Aircraft Corp. 

ir-Tr 

Fig. 7. Diagram Illustrating the pitch 
of rivets used in double rows. 

bolts less than t in. diameter the rated 
strengths given in the table may be used. 

should not be used interchangeably as 
they are not identical components. All 
steel aircraft bolts are made from high 
tensile strength steel, whereas machine 

steels which have superior machining 
properties but lower strength qualities. 
All bolts listed in the extreme right- 
hand column of Table I, beginning with 
size No. 10-32, are AN steel bolts. 
These can be identified on sight by 
characteristic markings placed on the 
head of each bolt as shown by the dia- 
grams in Fig. 2. 


Ill— Shuar and Bearing Strength! 







Fig. 2. Characteristic markings placed 
on the head of each bolt make for easy 
identification. 





Furthermore, all aircraft bolts, with 
the exception of clevis-head bolts, have 
six-sided (hexagonal) heads. In one 
of these two ways, an aircraft bolt can 
always be recognized from machine 
screws which are left unmarked. Alumi- 
num alloy bolts of 24ST material are 
identified by two stampings on the head 
of each bolt as shown above. Aluminum 
alloy bolts of 17ST material are inactive 
for design and procurement. 

The use of machine screws is not 
allowed in the primary structure of the 
airplane, nor on the attachment of 
superstructure and accessories where 
failure would be of serious consequence. 
Primary structure may be defined as the 
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Aircraft engines are moving the world into the Air Age. Around powerplants now on 
the way will be built the giant transports of tomorrow. “Flying daycoaches", with the 
comforts of air travel, will cut time and distance for everyone. Wright’s unsurpassed 
research and production facilities will supply the power for these sky-giants of the future. 






HOW BOOTS NUTS HELP CURTISS 
"Keep 'Em Flying" 


Keeping planes in the air is vvhat counts today. 
Frequent repairs mean hours lost on the ground — 
and consequently a less effective fighting power. 

To help turn costly repair hours into easy check- 
overs, Curtiss uses Boots Self-Locking Nuts. These 
longer lived fasteners reduce maintenance time be- 
cause they need not be replaced. They are perma- 
nent — literally, they "outlast the plane." 

In addition, Curtiss reduces weight on its new 


Cargo ship, the C-46 . . . and in one application, 
saves two precious assembly hours per pursuit plane 
because these Self-Locking Nuts, being all-metal, 
can withstand the intense heat necessary to bake 
the enamel on the tail surfaces of the famous 
Curtiss P-40. 

The Boots Aircraft Nut is the only all-metal, one- 
piece self-locking nut to pass the rigid tests of the 
Army, Navy, and Civil Aeronautics Authority. 


Self-Locking Nuts for 


application in all Industrie 


BOOTS 

AIRCRAFT NUT CORPORATION 

NEW CANAAN, CONNECTICUT 


structural members necessary to resist 
flight and landing loads imposed on the 
airplane itself. 

The shear strength of aluminum alloy 
rivets and the bearing strength of 24ST 
Alclad aluminum alloy sheet can be ob- 
tained by reference to Table III, ANC 
5, Strength of Aircraft Elements. The 
first part of this table, gives the allow- 
able single shear strength of all sizes 
of rivets that are commonly used in air- 
craft construction. This portion of the 
table may be assumed to apply to rivets 
either with or without countersunk 
heads. 

The Table Ilia, gives the allowable 
bearing strength of aluminum alloy 
sheet. The portion of this table apply- 
ing to 24ST Alclad is shown. These 
values apply specifically to rivets which 
do not have countersunk heads. How- 
ever, they are frequently assumed to 
apply to rivets with any type of head, 
although this is unsafe for certain com- 
binations of rivet diameters and sheet 
thicknesses. 

AN standard aluminum and alumi- 
num alloy rivets are made in four forms 
identified by the numbers AN 425 (78 
deg. countersunk head), AN 430 (round 
head), AN 442 (flat head), and AN 455 
(brazier head). 

The four AN rivet types are available 
in four different materials: Type A — 
Aluminum rivet; No heat treatment, 
low strength; Type AD — Aluminum 
alloy (modified 17ST). Furnished heat- 
treated and driven as received. Moder- 
ate strength. F, = 27,000; Type D — • 
Aluminum alloy (17ST). Heat treat- 
ment required before using. F, = 
30,000, and Type DD — Aluminum alloy 
(24ST). Heat treatment required before 
using. F, = 35,000. 

The particular aluminum alloy from 
which a rivet is made is indicated on 
the rivet by characteristic markings 
placed on the head of each rivet. The 
rivet head to which this marking is ap- 
plied is called the factory or manufac- 
tured head. The head formed after the 
rivet is installed is referred to as the 
driven or formed head. The rivet head 
markings used to indicate the composi- 

Fig. 3. Rivets made from pure alumi- 
num have no characteristic marking on 
the head. 

Rivet sizes may be indicated on a 
drawing by symbols which denote the 
diameter as shown by the diagrams in 
Fig. 4. These particular symbols have 
been adopted as standard by the Consoli- 
dated Aircraft Corporation. 

DEFINITIONS AND PRINCIPLES 

Riveted joints are divided into two 
general groups which are classified as 
Lap joints and Butt joints. When the 
plates or sheets to be poined by riveting 


overlap each other and are held together 
by one or more rivets, a lap joint is 
formed. (Sec Fig. 5.) In a butt joint 
Fig. 6, the plates or sheets are placed 

plane, and splice plates are added either 
on one side or on both sides of the sheets 
to be joined. The splice plates are riv- 
eted to the sheets which are to be 
spliced, with each rivet extending 
through the plates and one of the sheets 
of the joints. 

Rivets may be used in one or more 
, rows. Single riveting is one row of 
rivets in a lap joint or one row on each 
side of a butt joint. Double riveting 
means two rows of rivets in a lap joint 
or two rows on each side of the joint in 
a butt joint. Rivets are usually spaced 
at equal distance along these rows, 
called the gage line. The distance be- 
tween rivet centers is called the pitch of 
the rivets. The distance between gage 
lines is called the transverse spacing on 
lateral pitch. Diagonal pitch refers to 
the distance from the center of the rivet 
in one row to the center of the nearest 
rivet in an adjacent row when the spac- 
ing of the rivets in the rows are stag- 
gered. (See Fig. 7). 

The simplest form of riveted con- 
nection to analyze, is the lap joint in 
which the two plates overlap each other 
and are connected together by a single 
rivet, as in Fig. 8. The plates are 
assumed to be of equal thickness. It is 
more convenient to determine the load 
which the joint can carry than to calcu- 
late the stress resulting from a given 
load. 




Failure of the joint may occur in any 
one or a combination of two or more of 
the following ways: 

SHEARING OF RIVET SHANK 
At the cross-section of the rivet in 
the plane between the two plates, the 

across to the other by means of shear 
in the rivet. The resulting stress on the 
rivet is assumed to be uniformly dis- 
tributed over tlie cross-section. For any 
rivet in shear, the strength of the rivet 
or the load at which failure will occur 

Shear Strength of Rivet=F. X A; X N 
Where, F, = ultimate allowable 
shear stress of the metal from 
which the rivet is made. (lb./sq. 


A, = cross-sectional area of the 
shank of the rivet. Most rivets 
have round shanks for which the 



It is important from a design view- 
point to observe that the shear area and 
consequently the shear strength of a 
rivet varies as the square of its diam- 
eter. Thus, doubling the diameter of 
the rivet shank multiplies its strength 
by four. 

N = Number of planes along which 
the rivet tends to shear. Rivets 
having one such plane are said to be 
in single shear. Two such planes 
are referred to as double shear, etc. 
For design purposes, the load re- 
quired to shear a rivet may be as- 
sumed to increase directly as the 
number of planes upon which shear 
occurs, so that in double shear a 

shear. The allowable ultimate load 
in single shear for all sizes of alum- 
inum alloy rivets that are com- 
monly used in aircraft construction 
are tabulated in bulletin ANC-5, 
Strength of Aircraft Elements, 
from which Table III was taken. 
Consequently the shear strength of 
these rivets can be obtained without 
computation. 

SHEARING OF THE SHEET 

The strength of the sheet in this re- 
spect is sometimes assumed to be the 
shear strength of the two areas between 
the center line of the rivet hole and the 
edge of the sheet. This distance, from 
the Centerline of the rivet hole to the 
edge of the sheet, is termed the edge 
distance. (See center diagram). 

The shear strength of the sheet ob- 
tained by using the edge distance di- 
mension is not conservative. The fail- 
ure of the sheet will be along the line of 
minimum area which would be some- 
what less than the distance to the center- 
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line of the rivet. Furthermore, the 
failure of the sheet will most likely be 
a combination of shear along one of the 
faces after which the sheet in way of 
the rivet is bent so that the rivet is 
allowed to pass. 

A more reasonable value for the 
strength of the sheet in shear is obtained 
by assuming that the sheet shears along 
two areas between the edge of the rivet 
hole and the edge of the sheet. This 
distance, from the edge of the rivet hole 
to the edge of the sheet, is termed the 
tear-out distance (abbreviated T. O.). 
The use of the tear-out distance is 
equivalent to the assumption that the 
rivet is square and has the same dimen- 
sion for any side as the diameter of the 

The shear strength of the sheet, or the 
load at which failure will occur is: 
Tear-out strength of sheet = F. x A, 
Where F. = ultimate allowable 
shear stress of the metal from 
which the sheet is made (lb./sq. 

A, = Cross-sectional area of the 
sheet along which the sheet tends to 
shear = 2 X tear-out distance X 
thickness of sheet, 
t = Thickness of sheet. 

There are two areas along which the 
sheet tends to shear. The equation for 
tear-out strength is therefore 
Tear-out strength of sheet = 

2 X F. X T.O. X t 
An equation equivalent to this but dif- 
ferently expressed is given in bulletin 
ANC-5 for determining the allowable 
shearing strength in the eye of a tie rod. 
Fig. 9, or lug: 

P. = (2R — D)tF. 

P. = Allowable shearing strength in 
the eye or lug in lb. 

R = Outside radius of eye. 

D = Diameter of pin. 
t = Thickness of lug. 

F, = Ultimate allowable shear stress 
of the metal from which the lug 
is made (lb./sq.in.) 

It should be observed from the two 
formulas given above that the tear-out 
strength of a joint varies directly as 
the thickness of the sheet, or lug; thus, 
if the thickness is large, the theoretically 
required tear-out distance is very small. 
Such small tear-out distances may not 
be sufficient to prevent bulging of the 
sheet when the rivet is driven, thus 
causing a weakened and unsightly joint. 
In such cases, the rivet must be either 
under-driven or a bolt substituted for 
the rivet. In some cases it is possible 
to pack up the edge of the sheet during 
the driving process. Beneficial results 
can also be obtained by inserting the 
preformed head on the side of the joint 
having the smaller tear-out distance. 

Experience has shown that if an edge- 
distance measured in terms of the di- 




ameter of the rivet of from one and one- 
half to two diameters is maintained be- 
tween the centerline of the rivet and the 
edge of the sheet, the joint will not fail 
by tearing out. For this reason it is not 
necessary to calculate the tear-out 
strength of joints which satisfy this 
edge distance requirement. However, 
all joints which do not appear to have 
sufficient edge distance should be 
checked for strength. For design pur- 
poses a curve oi the strength of all 
standard gages of 24ST Alclad sheet for 
any given tear-out distance has been 
constructed and included so as to be im- 
mediately available. (See Fig. 10.) 

CRUSHING OF SHEET 
BEARING ON RIVET 

At one side of the rivet hole in one 
sheet and on the opposite side of the 
rivet hole in the other sheet, the load 
is transmitted between the sheet and the 
rivet in compression, or as more com- 
monly stated, in bearing. 

On account of the cylindrical surface 
of the rivet and the rivet hole, the re- 
sulting stress is variable in both direc- 
tion and intensity. However, for the 
purpose of determining the strength of 
the joint, the bearing stress is assumed 
to be uniform. As a result, the bearing 
strength of the sheet, or the load at 
which failure will occur, is : 

Bearing strength of sheet = F b , x A„, 
Where 

F b , = Ultimate allowable bearing 
stress of the metal from which 
the sheet is made, (lb./sq.in.) 

A b , = Projected area of the rivet 
hole against which the rivet 
bears = Diameter X thick- 


Bearing strength of sheet =F b , X D X t 

The allowable ultimate load in bear- 
ing of 24ST Alclad sheet of different 
gages when used in conjunction with 

monly used in aircraft construction are 
tabulated in Bulletin ANC-5, from 
which Table Ilia was taken. Conse- 
quently, the bearing strength of any 
rivet installed in 24ST Alclad sheet can 
be obtained without computation. 

An examination of the equation for 
determining the crushing strength of 
the sheet bearing on the rivet shows that 
tlie strength in this respect is theoretic- 
ally independent of the tear-out or edge 
distance. Actual tests have shown, 
however, that the ultimate bearing 
strength of most metals is reduced if the 
edge distance in the direction of loading 
is not equal to at least twice the diam- 

For smaller edge distances, the bear- 
ing strength drops off about in propor- 
tion to the decrease in edge distance, so 
that for an edge distance of one and one- 
half diameters the bearing strength is 
only about three-fourths of that ob- 
tained for an edge distance of two 
diameters. This variation of bearing 
strength is only approximate, and since 
the tear-out strength is more directly 
related to the tear-out dimension, this 
later criterion is used by designers to 
insure that the tear-out distance is suf- 
ficient for any given loading. 

If the rivet and sheet are of different 
materials having different allowable 
bearing stresses, it is necessary that the 
lower of the allowable stresses be used 
in determining the bearing strength of 
the joint. Bearing failures, in the form 
of crushing or excessive compressive 
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recognized in the rivets themselves. 
Tests have shown, however, that if a 
soft rivet such as made from aluminum 
alloy is used in a hard sheet such as 
steel and if the plate is thin enough so 
that the intensity of the bearing stress 
exceeds about three times the shear 

shear stress lower than its normal shear 
strength determined in tests with thicker 
sheets. 

When bolts are used in a joint the 
threaded portion of the bolt shank 
should not be used as a bearing surface. 
The use of threads in bearing is not 
allowed in any of the components in- 
cluded in the primary structure. In less 
important installations where a slight 
yielding of the joint is permissible, the 
threaded portion may be used, but the 
allowable bearing load assumed for such 
a joint should not exceed 25 percent of 
the rated shear strength of the bolt. 

TENSILE FAILURE OF SHEET 
THROUGH THE NET SECTION 

The strength of the sheet through the 
cross-section at which the rivet hole oc- 
curs is less than the strength of the 
cross-section of the sheet at any other 
point where the cross-sectional area has 
not been decreased by rivet holes. The 
cross-sectional area of the reduced sec- 
tion is called the net cross-sectional area 
to differentiate it from the gross cross- 
sectional area which is unaffected by 
rivet holes. The tensile strength of the 
sheet, or the load at which failure will 

Net tensile strength = F,x A, 
Where, 

F, = ultimate allowable tensile stress 
of the metal from which the 
sheet is made, (lb./sq.in.) 

A, = Net cross-sectional area of the 
sheet measured in a plane 
which is normal to the di- 
rection of the load. 

For a width (W) of sheet which has 
but one rivet hole of diameter (D), the 
net cross-sectional area is t(W-D). The 
net area with any other number of rivets 
can be computed by the same expression 
by substituting the appropriate number 
of D’s, or t(W-nD). 

Net tensile strength of sheet=F,t 
(W-nD). 

The ratio of the net cross-sectional 

sometimes used in the calculation of the 
allowable tensile load on a riveted joint 
and in other computations as well. This 
ratio, called the rivet factor, is most 
easily computed as follows: 



Where only a width of sheet equal to 
the pitch distance is being considered, 
the rivet factor is : 



The action when a rivet joint fails is 
actually more complicated than the 

found that the intensity of the stresses at 
the edges of the hole is considerably 
higher than the average. There are also 
some bending and tensile forces exerted 
upon the rivet in addition to the bearing 
and shearing forces. If the resultant of 
the pressure from each plate is assumed 
to act midway between the surfaces of 

P(.5,/ — .5,,), which, for plates of equal 
thickness, becomes />x<. 

This moment must be balanced by an 
equal and opposite moment consisting 
of bearing forces F-F (see diagram, 
Fig. 11) exerted by the plate upon the 

in the rivet head. In addition, there is 
a bending of the plate in the case of lap 
joints since the two forces P — P are not 
in the same plane, and the plates, if not 
too thick, rotate in the region until this 
condition is partially fulfilled. The fric- 
tional force developed between the plates 
add somewhat to the strength of the 
joint, but is of such small and uncertain 
magnitude that it is always neglected. 

Most joints consist of several rivets 
instead of a single rivet as in the pre- 
strength of such joints it is necessary to 
take into account the position of the 
line of action of the resultant of the ap- 
plied load. If the resultant of the load 
passes through the center of resistance 
of the rivet group it can be assumed 
that all of the rivets are equally stressed 
if they are made of the same material. 
Consequently, it can be assumed that 
each of the rivets, if they are of the same 



Fig. 11. Illustration of bearing forces 



Fig. 12. Centrally loaded rivet group 
used to attach caver plates on a butt 


size, will carry equal loads. Exceptions 
to this condition will be considered later. 
The present example involves a cen- 
trally loaded rivet group, Fig. 12, used 

joint. Allowable shear loads on the 

the 24ST Alclad plates forming the joint 
are obtained from Table III. 

The allowable load which can be 
transferred by the six-J rivets acting 

1’. =6 x2 x 368=4416 lb. 

The allowable load on the .081 Alclad 
plate in which the six-4 rivets are in- 
stalled is 

Ps,=6x830=4980 lb. 

The allowable load on the two .040 
Alclad cover plate in which the six-4 
rivets are installed is 

P„,=6 x 2 x 410=4920 lb. 

The allowable load which can be 
transferred by the .081 plate across the 
net cross-section at A-A is determined 
as follows 

F, =56,000 lb./sq.in. ANC-5 
T„=.081 (2— .125 ) 56,000=8505 lb. 
The allowable load which can be trans- 
ferred by the .081 plate across the net 
cross-section at B-B is 
T„„=.081 (2— .250) 56,000=7938 lb. 
And the allowable load which can be 
transferred by the .081 plate across the 
net cross-section at C-C is 
T cc =.081 (2— .375) 56,000=7371 lb. 
An inspection of the values obtained 
for the strength of the .081 plate at the 
various sections shows that the allow- 
able load on section C-C is less than for 
the other sections. This is true since 
the grealest number of rivets in any row 
occur at this section, thus reducing the 
total cross-sectional area to a minimum. 

However, the most highly stressed 
section is not necessarily at section C-C. 
At section A-A the entire load applied 
to the joint must be transferred across 
the net cross-section. Thus, the entire 
load on the joint is the same as the 
allowable load on this particular cross- 

The one rivet in row A-A transfers 
one-sixth of the load into the cover 
plates thus leaving five-sixths of the 
loads to be transferred across the next 

only five-sixths of the total load applied 
at the joint is transferred to section B-B, 

7938 lb. corresponds to a total load on 
the joint of 6/5x 7938 or 9525 lb. This 
load is greater than the total joint load 
previously determined. Consequently, 
section B-B is not the critical section. 

In a similar way, the load required to 
be transferred across section C-C is 
only one-half of the total load applied 
to the joint. The allowable load on sec- 
tion C-C of 7371 lb. therefore, corre- 
sponds to a total load on the joint of 

(Turn lo page 206) 
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Escher Wyss 

Variable Pitch Propeller 

By DR. C. KELLER a fscher Wya Engineering Works Ltd., Zurich, Swifterland 


T he advantages offered 

by the variable-pitch propeller are 
not nearly utilized to their fullest ex- 
tent in military and civil aeronautics at 
the present time. It is quite true that 
current types make possible a more or 
less satisfactory adaption — dependent on 
construction and operating principles — 
ot the propeller to the wide speed and 
performance ranges of modern airplanes 
under take-off, cruising and maximum 
speed conditions. For these purposes 
between 15 and 30 degrees of pitch 
angle change are adequate. However, 
future developments will go far beyond 
these requirements. 

By setting the blades at high pitch, 
for example, extraordinarily high fly- 
ing speeds can be reached in accelerated 
glide descents without risking engine 

The feathering of the blades enables 
the rotation of the engine to be stopped 
in the event of engine failure, concur- 
rently with the reduction of propeller 
drag to a minimum, a maneuver that 
has been found to be of partcular value 
in the case of damage to the power 
plant of multi-engined airplanes. 


By setting the blades at negative 
pitch angles, on the other hand, the 
propeller assumes the functions of an 
efficient air brake in dives and during 
the landing run without necessitating 
the additional weight of special brakes. 
Dives can thus be carried out at much 
reduced velocities which is important 
especially for military purposes. The 
normal landing run may be reduced by 
as much as two-thirds in some cases, a 
feature that is highly desirable when 
fairly small airfields are utilized. 

Furthermore, the favourable effect of 
constant-speed operation on the different 
flight maneuvers, resulting from the 
maintenance under all conditions of con- 
stant propeller engine rpnt. should be 

However, for the materialization of 
these demands, the creation of a new 
and harmonized design of propeller hub 
was found necessary as well as of the 
control and operating mechanisms. Such 
a type, developed systematically and 
capable not only of meeting the present 
but no doubt also the future require- 
ments mentioned above, is in production 
at the Escher Wyss works. Develop- 


ment work on the propeller was much 
facilitated by studies and suggestions 
made by the Institute of Dynamics of 
tile Swiss Federal School of Technol- 
ogy (Prof. Dr. J. Ackeret) and by the 
Technical Section of the Federal Mili- 
tary Department. 

The firm of Escher Wyss is prob- 
ably the only undertaking to have gained 
extensive engineering experience in the 
entire field of high-speed rotating ma- 
chines (steam and water turbines, axial 
and radial compressors, blowers and 
pumps as well as variable-pitch marine 
propellers). The high speeds of modern 
machines of these types led to the adop- 
tion already years ago of blade designs 
resembling airfoil sections and — in order 
to obtain the highest degree of cfli- 
ciency under different operating con- 
ditions — of blades controllable, mostly 
automatically, in actual operation. 

The company’s long activity in the 
development of such machines and the 
application of the experience gained in 
one specialized field to another offered 
a solid basis for the creation of a hub 
suitable for operation under the stress 
(Turn to page 209) 
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Fig. 3. Combined governor and pump unit 
incorporate) auxiliary pump for extreme 
pitch letting as well as conitont speed 
apparatus and switching devices. 

Fig. 4. The adjusting cylinder with three 

passes an automatic device for locking 
the blades in any momentary position. 

Fig. 5. A soap skin model provided the 
basis for the design of the Escher Wyss 
hub. 



FIG 4 


FIG 5 




Fig. 6. From the soap skin model a hub 
was constructed in which a body of uni- 
form strength was ensured. 

Fig. 7. Tensometer by which the course 
of hub stresses is determined. 

Fig. 8. Graphic representation of hub 
stresses as determined by tensometer 
measurements. 

Fig. 9. Diagrammatic solution of stresses 
flu I based on tensometer measurements. 


FIG 6 





Blackhawk Developments in Quick- Detachable 
Socket Wrenches are the Modern Answer . . . 

A whale of a lot has happened to wrenches since open-ends and 
monkey wrenches handled most nut problems. The wrenches of 
the hour are Blackhawk quick-detachable SOCKET WRENCHES 
— they’re setting new standards in speed, safety and efficiency in 
aviation, industrial and construction work today because they 
are expressly engineered to handle the most complicated assem- 
bly, service, and maintenance jobs. 


Here's How You Can Speed Up Production! 



Don’t let your men pick up any old wrench for the job ! Make up a combination 
of selected Blackhawk sockets, attachments, and handles that give them just 
the right leverage and clearance. (You can build over 23,000 combinations 
from one 50-piece set of Blackhawk Socket Wrenches.) Today, a Blackhawk 
socket with a % " opening has a wall thickness of only .0615" — an example of 
why Blackhawk sockets are preferred over big-jawed adjustahles and open-ends. 
Above all, don't waste time making special wrenches, when a combination of 
standard Blackhawk wrenches does the same work. Find out about "Lock-On" 
and other exclusive features. If your nuts and bolt-heads use wrench openings 
from 3/16' to 3 call your Blackhawk Industrial Supply Distributor — or 
write us — for your copy of the informative "Handy Guide". 
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T HE history of airplane construction 
will show a decline in the use of 
wood and wood products coincident 
with the development of light metal 
allots, and a decided up-turn in syn- 
chronizing with the appearance of resin 
bonded plywood, a very natural evolu- 
tion when we consider the factors 

Before the advent of resin bonding, 
plywood had not been a favored ma- 
terial with aircraft designers, princi- 
pally because of its indeterminate 
strength, which with the animal ad- 
hesives, varied with the vagaries of the 
weather, so to speak, and delaminated 
in the humidities of our own temperate 
climate. The introduction of casein glue 
and its subsequent improvements added 

but not sufficiently to merit the struc- 
tural confidence of engineers, especially 


considered. Moreover, casein glued 
joints of the day generally had to be 
reinforced with nails and profusely pro- 
tected by surface coatings. 

The resin bond in plywood which 
definitely fixed its reliability reawak- 
ened the interest of the wood-minded 
engineers, with the subsequent and ever 
increasing appearance of plywood struc- 
tures. The long time exposure tests by 
Brouse’ covering a period of four years 


went far to establish the durability, 
water resistance and resistance of para- 
sitic growths, of the phenolic bond. 


ADVANTAGES OF PLYWOOD 

The desirability of using plywood in 
place of metal in certain applications is 


Synthetic Resins 
In Construction 

By H. N. H A U T , Bellanca Aircraft Corp. 

PART II ... In part I, appearing in the March, 1942, 
issue of AVIATION, the author described the background 
of modern wood construction. Now, in the following 
article, some interesting and useful test results of syn- 
thetic resin bonding in wood construction are discussed. 


typical stressed skin wing or a typical 
monocoque fuselage, of metal. It is seen 
that even the most ingenious design can- 
not avail itself of the full compressive 
strength of the metal, which fails by 
local buckling before the ultimate metal 
strength is reached. We, therefore, 

ot angles, channels and corrugations, 
used to support the unstable skin. They 
must also be rigidly attached to the skin 

corresponding increase in the drag of 
the surface. 

Now Clark 0 has shown that for a 
given weight a thicker shell of lower 


density material without stiffeners will 
support a greater stress than a metal 
shell with stiffeners and upon this thesis 
is founded one of the plastic airplanes of 
today. Add to these findings the basic 
synthetic resin research results, a con- 
tinued improvement in the technique of 
forming, compound curves of plastics 
reinforced wood and a utilization of the 
plastic properties of the plastics, that is, 
its susceptibility to forming and to re- 
main formed (I refer now to the irre- 
versible thermosetting resins) and we 

arrived at the plastic airplane. 

PLASTIC CONSTRUCTION 
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Briefly, the one using the butecite 
resin is constructed by impregnating or 
soaking thin veneers and by tightly 
winding them around mandrels or 
forms, the number of layers determining 
the strength of that portion of the struc- 

assembled and bound together by addi- 

and bind it to the component parts, in 
such a way as to make the mandrels 
removable after the heat-treatment. 

Upon completion, the entire assembly 

the air is exhausted and is then placed 
in an autoclave and exposed to about 80 
or 90 lb. of steam pressure until the im- 
pregnated veneers are fused together. 

the structure must necessarily be treated 
to prevent the adhesion of the resin. 

The second is reportedly constructed 
by laying carefully fitted veneers, pre- 
pared with a liquid phenolic resin, on a 
male form and by subjecting them to 
mechanical pressure and simultaneous 
heat, while the third is prepared on a 
male form with a liquid urea resin and 
is then encased in the rubber bag fol- 
lowed by the autoclave treatment. 

The exact processes and methods of 
control of impregnation, pressures and 
densities are rather closely guarded 
manufacturers’ secrets. 

At this writing, none of the above air- 
planes have appeared on a production 
scale, and it is assumed that the usual 
problems of production, designs, and 
perhaps costs need to be overcome first. 

The conception of plastics and the 
uses of plastics in airplane structures do 
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A 6-blade contra-rotating propeller De Havllland 4-blade propeller for 
made by de Havilland. 2,000 hp. engines. 


De Havilland Developments 

The first details on two new develop- 
ments in all metal propellers made by 
the de Havilland Aircraft Co., Ltd- 
have reached us from England. One is 
a 4-blader for use on engines of 2,000 
lip., and over such as are installed on the 
Avro Manchester, one of the R AF’s 
heavy bomber types. The other is the 
de Havilland counter-rotating propeller. 
Both are constant-speed, full-feathering 

With the advance in higher powered 
supercharged engines for operation at 
great altitudes, three blades cannot pro- 
vide enough "bite” to work effectively 
in the rarer atmospheres, unless the pro- 
peller has so large a diameter it cannot 
be accommodated by normal landing 

gear. 

An important feature is the use of 
metal blades. Not only does metal make 
possible the thin blade sections necessary 
for obtaining the last ounce of efficiency, 
and the relatively small blade roots 
which permit use of a correspondingly 
small hub with reduced weight and 
cleaner spinner profiling, but also in- 
creased serviceability and conservation. 
It has been found that in forced land- 
ings with landing gear retracted, such as 
sometimes occur in active service, the 
strong malleable duralumin blades can 
be relied upon to bend backward and 
form skis, protecting the main body of 
the engine and the whole airframe, thus 
localizing the damage. As for the blades 
themselves, 80 percent of those which 
are damaged in crashes or gunfire (in- 
cluding those "holed” by bullets) are 
salvageable and go back into service. 

In the de Havilland 4-blade series the 
maximum diameter is 16 ft. Other sizes 
are being built to cover the range of 
operational horsepowers. The 6-blade 
contra-rotating propeller is one of the 
latest developments from the de Havil- 
land factories and represents the most 


important technical advance since the 
firm produced their first controllable 
pitch propeller in England on July 30. 
1935. The purposes of the contra-prop 
have been made familiar in recent dis- 
cussions in the technical press (see 
Aviation, Oct, 1941, p. 127). An im- 
portant advantage is that the counter 
rotation straightens out the slipstream, 
eliminating swing at take-off. 

In the de Havilland 6-blader, funda- 
mental design features of the earlier 
Hamilton and de Havilland propellers 
are retained, notably the light alloy 
forged blade with upended root, the 
blade anchorage, and the transmission 
of torque and centrifugal loads through 
spider and barrel structures. The re- 
sultant compactness of the hub assembly 
is notable. No details of sizes and horse- 
power capacities are available at present. 


Blanket Protection 
From Shrapnel 

A protective blanket of animal hair 
mat, about onc-half inch thick, glued 
directly to a factory window, has been 
found to offer almost perfect protection 
against flying glass, shrapnel and bomb 
splinters, according to tests conducted 
by the U. S. Army at Patterson Field, 
Ohio. 

Invented by H. G. Mathews of Brown 
& Mathews, Inc., 122 West 42nd St., 
New York, N. Y.. builders of the Edo 
Aircraft plant on Long Island, the pro- 
tective device is backed by wire mesh. 
The glass with this combination was 
smashed with a sledge hammer bullets 
were fired through it, and finally the 
Army tested it with 8 lb. of T.N.T. 
Every test is said to show the same re- 
sult. The glass broke, but it did not 
spread, scatter or pierce the protective 
mat. The explosives dented the sash 
but no shrapnel or other missiles pene- 
trated. The conclusion reached by rank- 
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Convoy of Commerce 


Off shore . . . above coastal sea lanes . . . 
among islands ... Lockheed Hudson 
bombers fly guard over ships that carry 
men and supplies to all our fighting fronts. 
These vigilant sentinels are heirs of the 
first Lockheed Hudson— first American 
ship to serve with Britain’s Coastal Com- 
mand. In structure, they are the same 
tough transport design that needed few 
changes to become a famous bomber. 


in armament, they arc superior... re-armed 
and turreted to take full advantage of 
the lessons of total war. 

In tradition of performance, they live up 
to the reputation of the Hudsons that 
helped perform the miracle of Dunkerque 
...smashing hard, smashing often, to 
crush our Axis foes. 

• •• for Protection today 
and Progress tomorrow 
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ing Army officers, industrial executives 
and others present, it is reported, was 
that a factory so protected would be 
safe from anything save a direct hit 

Further virtues reported of the pro- 
tective blanket are found in the fact that 
it can be applied to each sash separately 



Window sash fitted with protective mat 
showing results of T.N.T. and gunfire 
tests. 

so that normal ventilation is possible ; 
mustard and other poison gases do not 
penetrate, and it is easily removable 
when no longer needed. 


Patents Review 


The following recent patents on avia- 
tion developments have been announced 
by the U. S. Patent Office: 

Aircraft Control. No. 2,274,571. 
mechanism for aircraft, having a fuselage 
and at least two wings pivoted there!- 
hers** respectively connected 0 to' said* wing 
Each^of these^ members is movable in o 
wings and with other devices that whi 
direction, together 'with other 'various mov 

Aircraft Wind Structure. No. 2.273,51a. 
George A, Allward, Hagerstown. Md., as 
structure fotbair^raH^^gs^nd^mf^ike 
comprising a hollow shell of airfoil contou: 
consisting of upper and lower half shells. 
These are connected, each comprising a 
plurality of layers of plywood bonded to 
each other, and are of progressively de 
creasing lengths longitudinally of the win 
so as to progressively overlap from the bul 
toward the tip of the wing. Each layer os 
tends chordwise of the wing from th 
leading edge thereof to provide a shell wa 
' — w ~*antlally uniform thickness a* - 



therethrough. 


Inglewood. Calif.— An alrfo" 
. — nber extending from its trail 
forward^ a flap^ normally seate 
- —ck comprising rails seate.. 

iW^-are 

( Turn to page 220) 
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Ei . MERSON ELECTRIC Offers the Aviation Industry 

CO-ORDINATED PRODUCTION SKILL AND FACILITIES 


T HE immediate, direct value to you of Emerson-Hlectric's 5X 
years’ motor-building experience cannot be estimated— 
until you use it! 

Aviation is daily proving this value to itself— turning to Emerson- 
Electric— presenting problems— getting answers with certainty 
and speed in terms of motors correctly designed and precision 
built to do their required jobs. 

AIRPLANE MOTORS COMING OFF THE LINE 
Emerson-Electric Aircraft Motors are already being produced 
for Airplane Gun Turrets, Hydraulic Units, Fuel Pumps and Tab 
Controls; also with built-in gear reduction and limit stop. 




Co-ordinated Jor high-speed 

^Electric's manljaZring Utili- 
ties -re available Jor aviation 
requirements. 


Consult Emerson-Electric — FOR ENGINEERING SERVICE — FOR 
PRECISION-BUILT AIRCRAFT MOTORS! 

THE EMERSON ELECTRIC MANUFACTURING CO. 
ST. LOUIS • Branches: New York • Detroit • Chicago 


EMERSQNg^gjffSlSCTRIC 


5 H. P. and Smaller ELECTRIC mOTORSFOR AIRCRAFT 5 H. P. and Smaller 


no 
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WHEN YOU'RE STRIVING FOR PLANT EFFICIENCY, 


Don’t Forget the Locker Room 



. . . equip it with Berger Steel Lockers 


To achieve full speed in war output, a clean, 
modern locker room is almost as important 
as good materials,, modern machines or effi- 
cient systems. 

That’s where Berger Steel Lockers can help- 
more than you may think. 

Berger Steel Lockers provide safe, easy-to-use, 
compact storage for employ- 
ees’ clothing and possessions. 
Like all Berger Steel Storage 
Equipment, they’re strong, 
fireproof, easy to erect, easy to 
dismantle and reassemble with 


high salvage, flexible in layout and long life. 
Berger engineers— with more than 50 years of 
experience— know industrial storage needs. 
They can design for you the best layout of lock- 
ers, shelving, racks, bins, cases and benches for 
greatest efficiency— to obtain speed in stocking 
and issuing of materials, parts, tools and dies 
—to save valuable time in operations— to reduce 
losses due to damage in storage. 

Right now, Production for Victory demands all 
our tremendous output for war industries. If 
you are engaged in the production of vital needs, 
our engineers are ready to assist you immedi- 
ately, and we shall exert every facility to sup- 
ply the equipment you need. In any event, we 
shall be glad to send literature showing the 
complete Berger line for future use. Write us. 





On this and on the page opposite are the two halvas of the 
nose section of the Martin 1 67-W Maryland fuselage, the 
noso of each half pointing inward toward the other. These 
two sections, utilizing channel bulkhead rings and riveted 


ural, are assembled separately in jigs which facilitates 
se installation of controls and interior parts. The two halves 
re then fitted together and become a completed nose sec- 
on. The pilot's controls are at "A". For emergency use, 
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when not in use are clamped to the side of the compart- 


incidentaly, sits on a crew seat which slides forward toward 
the nose of the bomber, the normal position. Control con- 
nections are not all assembled at this stage of construction. 
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Vought-Sihorshy 


Uses Vickers 
HYDHOMOTIVE 
C 0 Y T 11 0 L S 


Vickers Hydromotive Equipment is used on many of the 
most modern airplanes. The Vought- Sikorsky "Corsair” 
illustrated here is representative. 

Vickers Hydromotive Controls are high pressure oil 
hydraulic controls that are so widely used because they 
do the job dependably, smoothly and accurately ... no 




VlCKERI Incorporated 

OAKMAN BLV11., DETROIT, MICHIGAN 


Engineers and Builders uf 
Oil Hydraulic Equipment 
Since 1921 
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AEROQUIP SELF-SEALING COUPLINGS 



...HOW PERMANENT THE MAGNET! 



"How come." • you say. "that so many 
Weston Instruments manufactured ten. 
twenty or even fifty years ago are still 
giving dependable service throughout in- 

For the answer . . . first consider the 
backbone of these Westons. Despite their 
advanced age . . . the magnets have re- 
mained unchanged . . . the strength of 
the magnetic field remained constant. 
Neither time, temperature variations, 
vibration, nor external demagnetizing 
influences have had any effect. Thus, with 
their full strength “ kept in,” errors due 
to weakening have been "kept out.” 

Thesecret of the permanency of Weston 

magnets dates back over a half century 


ago . . . when in the middle 8o's Dr. Weston 
established the basic principles of design, 
and manufacturing control, which first 
gave the iron horseshoe perpetual mag- 
netic life. And it is these same funda- 
mental principles which still give mag- 
nets this essential quality of permanency 
. . . even when modern materials arc cm- 
ployed. 

So today, at Weston, these same basic 
principles are faithfully carried out . . . 
to give magnets the same lasting perma- 
nency ... to provide the same life-expec- 
tancy ... to all instruments which bear 
the Weston name. Weston Electrical In- 
strument Corporation, 616 Frelinghuyscn 
Avenue, Newark, New Jersey. 



WESTON 


instruments 


. L.tROR.ITORV 


. INSTRUMENT TRANSFORMERS . 


INSTRUMENTS 

THERMOMETERS 
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* * * * CHICAGO PNEUMATIC NEWS * * * * 


0-CE COMPRESSORS TO DEFENSE INDUSTRIES 



EIGHT 6,000 C.F.M. COMPRESSORS 
RUSHED TO EASTERN SHIPYARDS 


Model Noted For Dependability 


NEW YORK— Familiar equipment 
in aircraft iactories, new shipyards 
and other defense plants are Chicago 
Pneumatic O-CE Horizontal-Duplex 
Compressors. Sound in design and 
ruggedly built, these popular com- 
pressors are ideal for continuous, 
heavy duty operation. The large 
effective area of their well-known 
Simplate Valves insures minim u m 
power consumption. Their five-step 
regulation, low maintenance cost, 
outstanding reliability and other CP 
features make them the logical selec- 
tion for plants which must have de- 
pendable, 24-hour-a-day air power. 

Chicago Pneumatic 

TOOL ^ COMPANY 


t MAIN BEARINGS .1 two-pi.c. design 

izontally by wedges. Con ' 


ALSO: Pneumatic Tools, Electric Tools, Rock Drills, 
Hydraulic Aviation Accessories, Diesel Engines 
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ROHM & HAAS COMPANY £ 

WASHINGTON SQUARE, PHILADELPHIA, PA. 5552 

Manufacturers ol leather nd TnUlt Specialties md Finishes . En:»mas . . Cr>stalClear Acrylic Plastics . . Synthetic Insecticides . . Fuiyicides . . and other Industrial Chemicals 5252 


Drilling Plexiglas 


PLEXIGLAS 


CRYSTALITE 

2L2. 






SAINT L 


Ml 











How Expander Tube Brakes improve a 
pilot’s ground-control! 


I N THE EARLY DAYS of flying, aircraft brakes were 
patterned after automobile brakes. They were 
heavy— brake shoe clearances were not uniform, 
leading to uneven wear and a tendency to grab. Re- 
pairs and adjustments were needed frequently. 

When B. F. Goodrich developed the Expander 
Tube Brake, it was hailed as an important contribu- 
tion to the entire aviation industry. Greatly improved 
controllability of planes taxied against cross winds 
. . . take-offs and landings that are safer, smoother, 
have resulted where planes are equipped with E. T. 
Brakes. 

How the E. T. Brake Operates 

The Expander Tube Brake is attached rigidly to the 
wheel axle in service. It consists of a series of curved 
brake lining blocks that form a complete circle. 
These blocks are expanded radially to engage the 
inner surface of the brake drum, which is attached 
to the airplane wheel and revolves with it. 

Immediately inside this circle of brake lining 
blocks, securely placed between the blocks and 


brake frame, is a flat band-shaped tube of synthetic 
rubber, reinforced with fabric. This is the B. F. 
Goodrich Expander Tube. The Expander Tube has 
a collapsed inner cavity extending across the entire 
tube which is connected to a hydraulic fitting. 

Application of the braking fluid under pressure 
causes this B. F. Goodrich Expander Tube to expand 
uniformly under the full circle of brake lining blocks. 
When these blocks are forced against the revolving 
brake drum, the plane comes to a sure, smooth stop 
and completes the landing both safely and comfortably. 

The B. F. Goodrich E. T. Brake is equally effective 
whether the plane is going forward or backward. 
This feature has proved especially helpful when the 
plane is parked. 

The manufacturers of military and naval planes art 
specifying "B. F. Goodrich Expander Tube Brakes" 
in rapidly increasing numbers. More and more of 
the major air lines are demanding B. F. Goodrich 
E. T. Brakes on their transport planes . . . they are a 
favorite of light plane owners everywhere. 


MAKERS OF B. F. GOODRICH TIRES AND OVER 80 RUBBER 


AND SYNTHETIC RUBBER PRODUCTS FOR AIRPLANES 


wuuide a matb 

SAFER LANDINGS OUT-OF-DOORS! 



Goodrich 





L, 


B. F. GOODRICH AERONAUTICAL DIVISION ■ AKRON, OHIO 
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PRACTICAL DATA FOR PRESENT PRORLEMS 


Here are two books designed to help users of Molyb- 
denum steels and irons to conserve all alloying ele- 
ments, and possibly steel and iron, by getting the 
most in the way of strength, toughness and wear re- 
sistance with the lowest alloy content. 
"MOLYBDENUM IN STEEL” covers the funda- 
mental metallurgy of Molybdenum steels. Heat treat- 


ment - physical properties — applications — of a 
number of these steels are treated at length. 
“MOLYBDENUM IN CAST IRON" covers the ef- 
fect of Molybdenum in gray iron, giving suggested 
analyses for practical applications and detailed dis- 
cussion of high strength (60,000 p.s.L and up) irons. 

Both books will gladly be sent free on request. 


C I i m a 
5 0 0 F j 





Company 
York C i I y 
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Challenge Tool Box Shelf 

What to do with the tool box on the 
work bench has been answered by the 
Challenge Machinery Co., Grand Haven, 
Mich., with a new tool box shelf for use 
on Challenge Cast-Iron Top Benches. 
Shelf provides convenient place for the 
tool box within easy reach of worker, 
yet out of the way of his work. Being 
up above the bench, tool box drawers 
can be opened without moving anything 
on bench top, which then becomes almost 
entirely available as work space. The 
new shelf can be attached to any new or 
old Challenge Cast-Iron Top Bench. 



solidly braced to remain rigid under 
heavy pounding, shocks and pressure. — 
Aviation, April, 1942. 


Cabin Trim Interior 

The 47th sample card in the current 
series of suggestions for effectively 
decorating and upholstering airplane 
cabin interiors has been brought out by 
The Laidlaw Co., Inc., 16 W. 60th St., 
New York, N. Y., in their No. 346. Style 
#700/845 Chair Upholstery is made en- 
tirely of the finest pure wool and will 

the alternate beige and tan stripes are 
in good taste. Sidewall & Ceiling Up- 
holstery #10845 is also an all wool 
broadcloth. The infusion of several 
colors in this cloth makes a pleasing 
combination with the chair upholstery 
and church cloth. Sunfast Curtain Ma- 
terial #5855, one of several colors in 
company’s block pattern, contrasts suit- 
ably with the other two upholsteries. 
Company has supplied the aircraft in- 
dustry since the first cabin plane was 
built— Aviation, April. 1942. 


WINDOW SHOPPING 


....' MagS-Ray, an Illuminated 

magnifier especially developed tor close In- 
spection of all parts entering airplane con- 
struction. George Scherr Co.. 128 Lafayette 



islon Alreraft Instruments — Just pub- lighting des 
format ^cro'f^in^uSnts'^ontaming^n- ?- 30 -' 

of operating^ characteristics and outline 
stallatloil requirements. Among new fea- 
tures is identification of Standard Army 
and Navy types as an aid to selection and 
standardisation. Distribution of catalog rc- 


Precautlons— Pamphlet r 


first-aid equipment, 


'maintaining 

. through use of planned cleaning 
tes and cleaning compounds. Magnus 
leal Co., Inc., Garwood, N. J. 

Gatke Fabric Bearings— Describes molded 
fabric bearings of various types for grease 
or oil lubrication, water lubrication, acid- 
resisting s— 

application...^ . . 


app,,ca« ; 

iir! 
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No Other Metal 

Has a// the Good 



republic Cnduro 

Other Republic products include Alloy Steels — Electrunite* Aircraft Tubing — Upson Bolts, Nuts and 


Qualities of Stainless Steel ! 


Some metals— alloy steels, for instance— 
possess, among other qualities, high strength 
and toughness. Some may resist corrosion, 
oxidation or abrasion. Still others may be 
readily fabricated and welded. Most metals 
have one or several outstanding qualities. 

But no other metal provides all these quali- 
ties in the uniformly high degree found in 
stainless steel — especially Republic Enduro* 
Stainless Steel. 

Republic Enduro provides high strength- 
to-weight ratio; high resistance to corrosion, 
elevated temperatures and wear; resistance 
to stress in sub-zero use. It is easy to weld 
—may be machined and otherwise worked 
without difficulty. 

For this reason, Enduro has become one 
of the essential materials of the Aviation 
Industry— and more and more of Republic’s 


tremendous capacity as the world’s largest 
producer of alloy, stainless and "aircraft 
quality” steels is being delivered to plane 
and engine makers to swell the stream of 
Production for Victory. 

Its qualities are helping produce better wing 
structures, control surfaces, cowling, fire 
walls, ammunition boxes and chutes, 
collector rings, supercharger parts, exhaust 
stacks, air intake pipes, oil tanks, pontoons, 
radiators and other important parts of our 
rapidly growing air armada. 

Specific details and technical data on Republic 
ENDURO Stainless Steel, together with informa - 
lion on fabrication and welding, are contained 
in an interesting series of booklets. Ask us for 
whatever information you would like to have. 


REPUBLIC STEEL CORPORATION 



STAINLESS STEEL 

Rivets— Pipe— Sheets— Truscon Hangar Doors and Building Products— Berger Lockers and Shelving. 



(s/\eaUm 


AIRCRAFT 

BALLBEARINGS 


SCHATZ PIONEERED IN THE BALL BEARING IN- 
DUSTRY • INTRODUCED MANY IMPROVEMENTS 
IN CONSTRUCTION • ESTABLISHED NEW STAND- 
ARDS IN BALL BEARING PRACTICE • THIS SKILL, 
KNOWLEDGE AND EXPERIENCE IS TODAY RE- 
FLECTED IN THE SUPERIOR PERFORMANCE OF 
ALL SCHATZ CONTROL BEARINGS • 


The Schatz Manufacturing Co. 

POUGHKEEPSIE, N. Y. 
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by altitude, shock, or vibration 

:C principal advantages of Klixon Controls is 
tnar rney are operated by snap-acting thermostatic discs. 
And this means that they are free from fussy or compli- 
cated parts — therefore, simpler in construction, lighter 
in weight, positive in operation, not affected by vibration, 
and adaptable to a wide range of temperature conditions. 
The thermostatic discs used in these controls are scienti- 
fically calibrated to give the required performance. And 
the construction of each unit is made to meet minimum 
space and weight requirements. 

All of these controls have seen service in commercial and 
military planes since lone before "Pearl Harbor" and their 
proven performance makes them ready and able for ap- 
plications in the plane you are building for war. 

Write for complete information on any of these controls. 


kuxoi( 

Spencer Thermostat Co., Attleboro, Massachusetts 


MANUFACTURERS OF THERMOSTATS AND TEMPERATURE CONTROLS FOR AIRCRAFT CABINS, RADIOS, ENGINES AND INSTRUMENTS 
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10,000 Contractors 

Subcontractors to aircraft industry 
are approaching a total of 10,000 says 
Aeronautical Chamber of Commerce. 

In addition, the work is spread among 
nearly 20,000 parts and materials ven- 
dors. Subcontracting is farmed-out 
work to be done to specification, while 
vending is supplying standard parts and 
materials like bolts, wire and paint. 

Principal parts subcontracted are 

gear, wing tips, bomb racks, various 
mechanisms, seats. 

Subcontractors now supplying aircraft 
companies formerly produced such 
things as cream separators, sewing ma- 
chines, printing presses, fishing reels, 

' In 1941, 248 plants in 80 cities sup- 
plied parts for the B-17’s. This year 

another plane come from 254 cities in 
26 states; vendors in all 48 states sup- 
ply the same project. 

An aircraft instrument company esti- 
mates that its 145 subcontractors alone 
do 240 man-years of work a month; 

Most of The "prime*' nmnufacturers 

with the subcontractors. This includes a 
large program of teaching the former 
civilian producers the fine tolerances 
and precision of aircraft construction. 

NEW SUBCONTRACTING PLAN 

The WPB and National Association 
of Manufacturers arc about to conduct 

"casting office” plan for distributing 
war production work in the Chicago 
and two or three other areas. 

The plan’s principal feature is a 
directory of subcontracting opportuni- 
ties compiled by a central bureau and 
made available to potential subcon- 

terials, weights, numbers, and facilities 
are taken from the prime contractor's 
routine operating sheets, set up in code, 
and sent to Washington for listing in 
the directory. 

The prime contractor specifies in his 
sheets the type of machinery required 
to perform the job and describes the 
essential phases of the operation. The 
potential subcontractor, having assigned 
corresponding codes to his machinery, 
receives the directory each week, looks 
through it for the code descriptions of 
his own machinery, and determines 
whether or not there is a job available 
for him. 

The NAM is understood to be pre- 
paring a wide distribution of the details 
of this plan to all potential subcontrac- 
tors. Arrangements are also being 
made for meetings with prime manu- 
facturers in the areas to be tested. 



Vete/iani oj, the. 


DOUGLAS DC TRANSPORTS 
and ELASTIC STOP NUTS 


Since 1936, more than 500 Douglas DC Series Trans- 
port Airplanes ... in the air 200,400,000 hours . . . 
have flown over 350,000,000 miles. The meaning 
of this remarkable record, in terms of safe and 
rapid transportation, is well known. 


One important reason for this performance, 
and for the fact that these ships are still in top 
flying condition, is that they are fastened 
throughout with vibration-proof Elastic Stop 
Nuts . . . more than 30,000 on each ship. 


Test 


STOP NUTS 



These self-locking self-gripping nuts are 
used today, at vital structural and second- 
ary connections, on every military and 
transport airplane built in the Western 
ir- Hemisphere . . . and on i nn u m erable 
'° n - other classes of mechanical and 
electrical equipment . . . including 
many of America's tools of war. 
ELASTIC STOP NUT CORPORATION 

UEST 2320 VAUXHALL ROAD • UNION, NEW JERSEY 


StlF-lOCMIK 

SSSattNUis 

sim® AllCfthFT IIHINSS 
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THIS REVOLUTIONARY new kind 


idem lighting 


out of their present lighting by 
washing and cleaning lamps and 
reflectors, re-painting walls and 
ceilings a light color, and by 
replacing burned out lamps 
promptly withG-EMAZDA lamps. 


ER HEADACHE TABLETS are needed in one 
G-E fluorescent lighting was installed. By 
d lighting to your industrial customers, you 
bsTom”t avoid eyestrain, save energy, and 


women work night and day to make the slim glas: 
lamps that are helping war workers produce mori 
tanks and bombers and anti-aircraft guns. Bad 

Lamp Development Laboratory, where this girl i: 
one of many workers constantly checking to set 
that G-E MAZDA F lamps stay brighter longer! 


HEN AMERICAN PLANE PRODUCTION reaches its goal, much credit 
w kind of light. Four-motored monsters like this Flying Fortress are l 
der the cool indoor daylight of G-E MAZDA F lamps. But let industr; 
5 % reduction in scrapped pieces," says a machine shop. "50% fewe. 
other. "No time lost hunting good light for micrometer readings," sa- 
inufacturer. Amaringly, results like this are obtained without adding 


EXPERIENCED FIXTURE MANUFACTURERS now make 

over 100 fluorescent fixtures which are tested and cer- 
tified by Electrical Testing Laboratories to exacting 
specifications for good service. Be sure your fixtures 
carry either the Flcur-O-I-ier or RLM label. 


in this 24-hour "indoor daylight"! 18,000 40-watt 
G-E MAZDA F lamps were installed in this new 

duction is speeded up. Workers arc happier, less 
tired, because they conserve energy through easier 
seeing. Interested? See your G-E lamp supplier or 
write General ElectricCo.,Nela Park, Cleveland, O. 


G-E MAZDA LAMPS 

GENERAL ^ ELECTRIC 

/faade 7% /ofiiy -&r?upesu- 


11 MILES OF G-E MAZDA F (fluorescent) lamps were installed in 
i of thousands 

it G-E Mazda F lumps in this picture give 
it lighting can do for them! 


THE BATTLE OF 1943 i- already being mapped out 


Read how G-E Fluorescent Lighting — America'snew 24-hour daylight 


is adding millions of 


productive man-hours to wartime industry byspeeding production ... reducing spoilage 
r preventing accidents . . .unking seeing easier 






.ol» unw , 
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F ORMICA control pulleys lor airplanes consistently 
exceed the requirements of Army and Navy speci- 
fications by a wide margin of safety. To make sure 
that they do, tests have been developed for each 
quality covered by the specifications and these are 
rigidly applied to be sure that daily shipments — run- 
ning in thousands of pulleys — meet the requirements. 

This exactness in manufacture is added to a mate- 
rial that has important fundamental qualities that 
adapt it to airplane use. It is lighter than metal 
(specific gravity 1.3). It resists moisture absorption 
and the dimensional changes that are caused by it; 
it has a low coefficient of thermal expansion; it is 
chemically inert and safe from corrosion under a 
wide range of conditions. 

Hence its widespread and growing use not only 
for pulleys but for many machined parts on nearly 
all American Airplanes . . . Send for the Formica 
catalog of airplane parts. 


The Formica Insulation Co., 4628 Spring Grove Ave., Cincinnati, 0. 

oRMICa! 

-Of — til- 
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AIRCRAFT CONTROLS 

Identified with the aircraft industry from its earliest 
days, NORMA-HOFFMANN pioneered many of the im- 
portant bearing types now accepted as standard in 
aviation practice. * * * * Today, almost every repre- 
sentative builder of aircraft, engines, instruments, 
and equipment — including the United States 
Government- employs NORMA-HOFFMANN PRECISION 
BEARINGS to insure safety and long, uninterrupted 
service. * * * * Typical NORMA-HOFFMANN Aircraft 
Bearings are here illustrated. Write for the general 
Engineering Catalog which describes 108 distinct 
series embracing over 3000 sizes — a PRECISION 
BEARING for every load, speed and duty. 


NORMA-HOFFMANN BEARINGS CORPORATION. STAMFORD. CONN., U.S.A. 



PRECISION BALL. ROLLER AND THRUST BEARINGS 
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THE NATIONAL BRONZE AND ALUMINUM FOUNDRY CO. 

Twin Plants, Cleveland, Ohio 

NEW YORK, 111 Broadway CHICAGO, 188 W. Randolph 

DETROIT, Stephenson Bldg. LOS ANGELES, 405 S. Hill 


PART IN 
AMERICA'S WAR PRi 


In every branch of Uncle Sam's 
Armed Forces you will find 
National Quality Sand and 
Permanent Mold Aluminum 
Castings. Because of our long 
experience in making quality 
products, we were selected to 
produce castings for every 
branch of Uncle Sam's Armed 
Forces . .A good thing to remem- 
ber when normal times arrive. 


14 6 
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SIDE SLIPS 


• WE HAPPENED to be present on a 
very sad occasion recently. Some men 
employed in clearing: “P the weeds in 
back of our old hangar came upon the 
fuselage skeleton of an old Curtis JN-4, 
affectionately known as "Jenny" to 
thousands of prominent individuals in 
the aviation industry today. The fusel- 
age had been carefully set up on blocks 
by some unknown owner, who probably 
thought he was saving a valuable com- 
modity against the days of his old age. 
It was very much like looking upon 
the wall scratchings of cave men or the 
ruins of an ancient temple, and, like 
the carpenter in "Alice in Wonderland” 
we shed a bitter tear. 

Gentlemen, the facts might as well be 
faced: the useful life of our old friend 
has passed; the day of the Jenny is gone 
forever. A doubtful 60 miles per hour 
top speed can’t compete with the 400 
to 500 m.p.h. so blithely discussed by 
today's engineers, nor can a ceiling of 
from 4 feet to 4,000 feet, depending on 



weather, compete with the 40,000 feet 
at which today’s air battles are being 
fought. 

However, it was a fearful and won- 
derful machine which had been devised 
by Glenn Curtiss and his crew of geni- 
uses. Many of these geniuses came 
from the farms about Hammondsport, 
N. Y., and some of them are back on 
those same farms, happy and contented 
in the knowledge that they helped lay 
the cornerstone of modern aviation. 

Drawings for the Jenny were made 
on white-washed factory walls, and de- 
sign was accomplished by standing off 
and squinting at the longeron, beam, 
or strut involved. It is surprising how 
close they came to the exact structural 
sizes, and many a modern inventor is 
startled to find his idea anticipated by 
another inventor of 1914 vintage. 

Flying a Jenny was a liberal educa- 
tion in itself. Never a dull moment. 
After an appropriate period of warming 
up, one “revved it up,” and if satisfied 
with the tachometer reading, waved 
away the wheel chocks, gave her the 
gun, and started on adventure. 

The experienced pilot aimed at the 
gap in the line of trees at the end of 
the field, for the climbing of a Jennv 


could never be predicted. If the day 
was not bumpy, nor hot; if the astro- 
logical reading of the stars was satis- 
factory and the tide was at flood, one 
got off and climbed. Otherwise one 
simply got off and stayed three or four 
feet off the ground until sundry ob- 
stacles interrupted the flight. 

Outside of a tachometer, the instru- 
ment board was decorated only with 
holes which always aroused speculation 
as to what they had been intended for. 
They were convenient places for hang- 
ing gloves, hooking up the speaking 
tube for the student, stuffing a railroad 
map or two, and enabled one to put 
the chewing gum on the back of the 

The engine was canted downward. 


presumably for stability: however one 
couldn't help but wonder what the sta- 
bility characteristic had been before 
that. The rocker arms sprayed the 
occupants with grease and the crank- 
case oil came out in a hot flood if 
the top of the coop held the ship in- 
verted for too long. Everything on the 
engind was exposed to the elements, and 
when a rain storm got at the magneto, 
the pilot selected the best spot available 
within two minutes of flying time. 

The instructor rode ”in the "golden 
chair,” indicating what happened to 
him when the Jenny spun in, whereas 
( Turn la page 206) 
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Aviation's Long Tax Road 




Security Airster 

In three minutes' time, one man can convert the 40 ft. wing 
span of this plane into a convenient width of 13 ft. 4 in. 


A M ITEM of no small importanc 
i to operators, who must rent stor- 
age space or build their own hangars, 
is the folding wing arrangement on the 
Security Airster, built by the Na- 
tional Airplane & Motor Co., Los An- 
geles, Calif. 

Powered by a Security S-5 125 hp. 
engine designed by W. B. Kinner, chief 
engineer of the company, the Airster 
is a two-place, side-by-side low wing 
model with dual controls. Top speed 
is 120 mph. at 1950 rpm., and stalling 
speed 35 mph., which would make the 
ship adaptable to small, rough landing 
fields. Service ceiling is 18,000 ft., 
with an absolute ceiling of 20,000 ft. 
Initial climbing rate is 5000 ft. in 5 min., 
10,000 ft in 13 min. and 20,000 ft. in 1 
hr. 10 min. Range is 300 mi. 

Fuselage construction is of welded 
chrome molybdenum steel tubing, as 
are the wing stubs formed integral 
with the fuselage, and all tail surfaces. 
A rigid girder effect has been secured 
in the wings by double bracing all in- 


ternal drag members, and the positive 
locking mechanism for the patented 
folding arrangement is standard equip- 
ment. The Airster is also equipped 
with a swinging motor mount, permit- 
ting easy access to the rear of the engine 
for routine service operations. Good 
visibility can be had in all directions 
from the cockpit, the transparent, 
cupola-shaped enclosure of which slides 
backwards for entrance or exit Land- 
ing gear is the hydraulic type with 
internal expanding brakes. 

The Security S-5 engine is a 4-cycle, 
5-cylindcr radial weighing 325 lb. com- 
plete. Aluminum alloy cylinder heads 
are shrunk on the special alloy cylinders 
and held with four through bolts of 
high tensile steel. Cast aluminum 
rocker arm boxes are oil tight, with 
automatically lubricated rocker arms. 
To assure ample cooling, valves are set 
at a wide angle and are actuated by a 
single 3-lobe cam-drum, turning in 
crankshaft rotation and revolving con- 
centric with the shaft. Hinge type cam 



followers relieve the tappet rods of all 
side thrust, which increases the life of 
the tappet rod bearings. A notable 
feature is the master rod construction. 
This is a steel backed, babbit lined bear- 
ing shell split on the vertical axis of the 
rod, and located with dowels. 

The crankcase is an aluminum alloy 
casting built in three pieces. There 
are two anti-friction crankshaft bear- 
ings and one sleeve type, and a large 
thrust bearing is externally ribbed for 
better cooling. Dual Scintilla ignition 
with full automatic spark advance is 

battery by a Champion generator, of the 
high output type, the charging rate 
being automatically regulated. Any 
direct cranking starter may be mounted. 

Both the Security Airster and engine 
were manufactured by the American 
Aircraft Co., Long Beach, Calif., but 
all assets and manufacturing rights have 
been taken over by the National Air- 
plane & Motor Co., present producers. 

Specifications and performance data 
on the Airster are : 





you MUST 
have Stainless 


We have the capacity to fill 
your orders promptly 


wasted no time in preparing to met 
mounting demand. Not only hav 
increased our capacity, but we 
made available the industry's w 
range of sixes and shapes in U 
Stainless Steel. 

This expansion has made us a i 
and complete source for this key 
terial. We're “on our toes” to helf 
get U-S-S Stainless Steel in the i 
rapidly and effectively as possible. 


I F you are building aircraft or avia- 
tion equipment vital to the war effort 
of the United Nations, we can give you 
prompt shipment of U-S-S Stainless 
Steel for applications where its proper- 
ties make it the best material. 

Long before Pearl Harbor we were 
acutely conscious of the growing im- 
portance of Stainless Steel as a virtual 
necessity in the production of aircraft 
for war. So our production engineers 


U-S-S STAINLESS STEEL 
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AVIATION SWINGS INTO 

ALL-OUJ MASS PRODUCTION! 



Increased 
tool life 
Higher surface 
finish 

Greater output 
Increased 
accuracy 
Faster grinding 
Less tool 
sharpening 
Longer runs 
between grinds 


AVIATION manufacturers are "keeping ’em rolling" so that the 
AX. boys can "keep 'em flying." Gigantic plants, machine shops, 
assembly lines . . . specialized machine-tools, high-speed, stream- 
lined methods are in general use. 

The demand is for men, machines, methods, that get results. 
Prominent among these is our staff of T exaco Engineers specializing 
in culling coolants who are at your service with help that will in- 
crease output, improve quality of work and prolong cutter life. 

The outstanding performance that has made Texaco preferred 
in the fields listed in the panel has made it preferred also in the 
metal cutting field. 

These Texaco users enjoy many benefits that can also be yours. 
A Texaco Engineer specializing in cutting coolants will gladly 
cooperate . . . just phone the nearest of more than 2300 Texaco 
distribution points in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, New York, N. Y. 



^jj^FRED ALLEN every Sundoy night. See 



TEXACO Cutting and Soluble Oils 

FOR THE AVIATION INDUSTRY 


RETURN METAL DRUMS PROMPTLY . . . thus helping to moke present supply moet industry’s needs end releosing metal for Wor Needs. 
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Producing 
Maintenance Men 

An aviation school trains maintenance and service 
men for the Air Forces and commercial services 


By W . C . E R B 




F OR MANY YEARS. Roosevelt Avi- 
ation School has been one of the 
country's outstanding aviation pilot and 
mechanic schools. Taking stock of its 
facilities and capabilities for contribut- 
ing to the nation's war effort, the di- 
rectors of the school promptly arrived 
at some clear-cuf decisions as to the 
utilization of its faculty and plant dur- 
ing the war period. 

Recognizing the critical need for well- 
trained maintenance and service men 
for the Army, the privately operated 
military flying training schools, and for 
the commercial airline operation centers, 
the school determined to make an all-out 
effort to supply those needs efficiently 
and promptly. 

Today, the entire facilities of the 
school are devoted to the turning out of 
maintenance and service men. The fly- 
ing school is completely out of the 

Nearly one-half of the school’s facili- 
ties have been turned over to the ex- 
clusive job of training enlisted Army 
men for maintenance and service duties 
in the militarv operational bases. The 
course is conducted by the regular 


This is the advanced fuselage repair 
shop where certificated airplanes that 
have been damaged are overhauled and 
repaired for return to service. In 
many respects, the production line sys- 
tem is simulated, the airframes moving 
toward the back of the shop as the 
various stages of repair are completed. 
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,th the versatile 
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FASTRAVERSE’HFRIPLE - ACTION 
DEEP METAL DRAWING PRESS 



Use it as a single-action, double- 
r' action or triple-action press . . . the 
job will be done with minimum change- 
over, spoilage and production costs. 
This versatility has won the H-P-M 
Fastraverse Triple-Action Deep Metal 
Drawing Press an important place 
in today’s all-out production of the 
Nation's aircraft and armament plants. 
The Hydraulic Press Mfg. Company 
Mount Gilead, Ohio, U. S. A. 


' — OMIY ~\ 
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faculty according to Army requirements. 
Uppn completion of the course, the men 
are ready to take their stations at repair 
depots throughout the country and on 
the far-flung fighting fronts. 

This conversion has not been made to 
the detriment of thorough and complete 
training of maintenance men to meet 
the exacting requirements of the com- 
mercial airlines and flying schools. A 
more efficient allocation of facilities and 
the addition of more equipment, where 
necessary, has insured the continuance 
of the pre-war thoroughness of instruc- 
tion. In fact, the course has been ex- 
tended in scope to more adequately train 
the student to meet the increasingly 
difficult task of maintaining military 
training and commercial aircraft under 

Here an Army student is receiving In- 
struction in the carburetor laboratory 
where carburetors are dismantled, 
over-hauled, and tested Note the sec- 
tion of a supercharger assembly in the 
background 


test generators on an Alien testing ma- 
chine. The generator was repaired and 
rebuilt by the students. 

engine department for the testing of 
overhauled and rebuilt magnetos. Per- 

with the aid of the tachometer mounted 
on the panel. 

the press of wartime conditions. 

Prior to the outbreak of war, the 
principal “field experience” provided 
the students was the actual servicing of 
outside aircraft on a regular commercial 
basis. The only charge made for this 
work to the owner was for materials. 
Under this arrangement, there was no 
stipulation as to time for completion of 
the work, thus giving the students ample 
time to do the job thoroughly and well 
under instructional supervision. Since 
the war, many private airplane owners. 

(Turn to page 223 ) 






A SAFE 680 M.P.H. 



It takes exceptional engineering to build an airplane that is 
safe in a 680 m.p.h. dive. Thrusting downward at this prodigious 
speed— or outclimbing, outflying, outgunning all contemporaries — 
the sensational Republic P-47 THUNDERBOLT is the tangible expres- 
of the high engineering skill which planned it to the last detail. 
Republic Aviation Corporation, Farmingdale, Long Island, N. Y. 


REPUBLIC AVIATION 
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Barrage 
Balloons 
Over Land 
And Sea 



I N THEORY and in general practice, 
I aerial defense in Britain is divided 
into layers or zones of defined altitudes. 
The highest zone is defined as that above 
effective anti-aircraft gunfire; the next 
lowest is contained by the range of anti- 
aircraft. but this zone has a lower limit 
beneath which it is difficult or impossible 
for guns to operate, either because of 
danger or damage to local property, or 
because of inaccuracy of fire against 

This lower limit is established at around 
5,000 feet. It is the function of the 
balloon barrage to cover the area of 
the defended position up to that height. 

AUTO WINCHES USED 

The gas bags themselves are designed 
to carry a cable sufficiently strong, and 
therefore heavy, to be destructive to the 
enemy aircraft on impact. The present 
British standard type of balloon has a 
capacity of 20,000 cu. ft. and is inflated 
with hydrogen. High altitude types of 
much larger capacities have been tried 
— the French flew balloons up to 20,000 
ft. — but the weight and strength of the 
cable had to be reduced until it did not 
possess the necessary destructive power. 

The ground equipment for the bal- 
loons is carefully designed to provide 


standardization, using components eas- 
ily obtained, robustness and ease of 
operation by unskilled crews. The truck 
which carries the winch is a standard 
heavy Ford chassis with a Ford V8 
motor mounted on it to operate the 
winch, and which is controlled exactly 
the same way as a car — foot clutch, 
brake, etc. 

BALLOON SPACING 

The balloon barrage is operated and 
maintained by a separate R.A.F. Group, 
but the tactical operation is controlled 
by Fighter Command, which dictates 
when the balloons must fly and when 
they must descend. For any defended 
area the optimum spacing of balloon 
. sites is that which provides a compro- 
mise between the risk of fouling the 
cables and the closest spacing required 
to prevent enemy aircraft flying through 
gaps left in the barrage. During the 
(Turn lo page 214) 




By J. I. WADDINGTON 

MA., A.F.R., A.S. 

As Americans now look seri- 
ously to defense against air 
attack, British experience 
becomes of more than aca- 
demic interest. This article 
outlines the function and 
success of the barrage bal- 
loon as an integral part of 
the aerial defense system. 









A NEW FAR REACHING DEVELOPMENT- 
of vital importance — to every management, 
production and traffic official engaged in air- 
plane parts, sub-assembly, or plane manufacture 


* a * In cooperation with a nationally known 
manufacturer making airplane sub-assemblies, 
we have developed — and have in daily use — a 
more efficient, safer, and less costly method of 
handling airplane parts and assemblies than has 
ever been available before. 

This new method of handling is being used for 
both truck and railroad car shipments . . . and 
also for handling and temporary storage 
services within the plant. It speeds the loading 


and unloading of parts and sub-assembly ship- 
ments. It minimizes, and practically eliminates 
any possibility of damage during shipment — 
and permits a maximum load to be handled in 
minimum space, with much reduced dunnage. 

We cannot publish photographs or details of 
the savings that are being made with this new 
development, due to the censorship restrictions 
prevailing during the war emergency. 

The next step, therefore, is up to you— 

We solicit your prompt and thorough investi- 
gation of this new development as aiding our 
mutual desire to make America stronger— faster. 

MECHANICAL HANDLING SYSTE 

MANUFACTURING ENGINEERS 
4670 NANCY AVE. DETROIT, M 



TELEPHONE— TWINBROOK 2-1210 



Airliner Air Conditioning 

A solution to the problem of maintaining constant tem- 
peratures in transport planes during lay-over periods. 

By J. A. FERRIS Publicity Director, Northwest Airlines Inc. 


M AINTAINING correct tempera- 
ture within the plane while on 
the ground between arrival and depar- 
ture times is a problem that has been 
successfully tackled by Vernon Lund- 
quist of Northwest Airlines. 

Because of weight limitations, it is 
impossible to have more than a moder- 
ate amount of insulation in transport 
planes. Consequently they absorb a lot 
of heat in the summer and cool quickly 
in the winter while on the loading 
ramp. For passenger comfort, it became 
necessary to have some sort of arrange- 
ment to provide conditioned air within 
the plane to keep the temperature con- 


To meet this problem, the first of a 
new type of air conditioning installation 
was made at the Minneapolis terminal 
of Northwest Airlines. In the base- 
ment of the Administration Building is 
a complete air conditioning unit sup- 
plying filtered warm or cold air to the 
planes on the ramp through an under- 
ground duct system terminating at man- 
holes at the assigned position of incom- 
ing planes. The conditioned air is 
conducted to the plane interior through 
a flexible air hose drawn from the man- 
hole. Control switches and utility elec- 
tric outlets are located conveniently at 
the manhole. 

In operation, fresh air is drawn 


through an automatically opening in- 
take duct and passed through a set of 
spun glass filters to remove- dust and 
impurities. The air is then passed over 
heating or cooling coils after which it 
is forced by a fan through a main duct 
leading to the distribution system. 

During the summer, the cooling coil 
is supplied with a refrigerant (Freon) 
which lowers the air temperature to 55 
deg. F. In the winter, two steam coils 
are used to heat the air to approximately 
140 deg. Steam is supplied through 
electrically controlled automatic steam 
valves which open and close as the fan 
starts and stops. 

The 18 in. transmission duct extends 




underground from the air conditioning 
unit to the 12-in. distribution ducts which 
branch off at approximately right an- 
gles under the loading ramp for a dis- 
tance of 225 ft. in either direction. At 
150-ft. intervals along the duct a ver- 
tical duct carries the air to the man- 
hole outlet at the apron surface. 

This installation is an important con- 
tribution to the comfort of NWA pas- 
sengers particularly in the instances of 
15 min. layovers when the passengers 
may prefer to remain in their seats. 

Military authorities, too, have shown 
considerable interest in the installation. 
The maintaining of uniform tempera- 
tures in grounded aircraft is important 
where contraction or expansion of vital 
metal parts may seriously damage or 
impair the efficiency of precision arma- 
ment fixtures. 

For those who have a more detailed 
interest in the installation, there follows 
a list of the equipment included in the 
air conditioning unit. 

AIR CONDITIONING UNIT EQUIPMENT 

Fiftepn ton capacity Freon condens- 
ing unit consisting of a four cylinder 
compressor and a 15 hp., 220 volt, 60 
cycle, 3 phase motor. 

Fifteen ton shell and tube condenser. 

Air conditioning cabinet in which are 
contained the following: 

Motor operated inlet air damper 


Schematic diagram of the Northwest 
Airlines air conditioning system de- 
signed to maintain constant tempera- 
tures In the planes during lay over 

A flexible air hose is drawn from a 
manhole on the ramp and connected 
to the duct system in the plane. A di- 
rect connection is thus established with 
the air conditioning unit in the base- 
ment of the Administrative Building. 



Set of six throw-away type dust 
filters 

Six-row direct expansion coil with 
a face area of 21x41 in. having a 
thermal expansion valve and heat 
exchanger 

Single row tempering steam coil 
having a face area of 6.2 sq. ft. 

Double row steam heating coil hav- 
ing a face area of 6.2 sq. ft. 

Mill exhauster type fan delivering ap- 
proximately 2,500 to 3,000 cfm of air at 
from 6 to 8 in. H,0 static pressure. 

Fan motor — 7J hp., 220 volt, 60 cycle, 
3 phase, driving fan by "V” belt drive. 

Set of controls consisting of the fol- 
lowing: 


0 to 8 in. HsO 


125 del F. 

2.500 to 3.000 at 


Cooling Cede 

Inlet air temperature (max.) (D.B.) 100 deft. F. 

Cullicfcct per minute 2,500 to 3.000 at 

6 to 8 in. HrO 
( Turn to page 223) 
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wi PRODUCTION 

MfC TS CRIATCR DEMAND 


• With "all-out'' lor victory. Weatherhead is answering the need 
of the hour with dependable aircraft accessory equipment. 
Lack airplane part that Weatherhead produces has been 
engineered not only lor performance but also lor speed in 
production to meet the need so essential today These parts 
include Durcl Tube and Pipe Fittings, and High. Medium and 
Low Pressure Flexible Hydraulic Hose Assemblies, also Vacuum 
Selector and Check Valves; Hydraulic Check Valves; and 
Hydraulic Actuating Cylinders. 

Weatherhead airplane parts are manufactured to Air Corps. 
Navy or "AN" specilicalions in tegular accopted sizes as 
standard production. 

THE WEATHERHEAD CO. • AIRPLANE DIVISION 

East Cooat Office Main Office West Coon Office 

New York. N. Y. CUuiasd. Ohio Lot Aoioloi. Colli 


WEATHERHEAD 



Wood Frame Hangar 
For Northwest Airlines 

Thirteen wood arches, each 152 ft. 
long, form the frame of the new North- 
west Airlines hangar at Fargo, N. D. 
Constructed to accommodate the giant 
Douglas DC-4, the hangar will have a 
maximum height of 35 ft. in the center. 
Ten-foot spacing between the arches 
gives the hangar a depth of 120 ft., 
which may be easily extended whenever 

The arches were designed and fabri- 
cated by Unit Structures. Inc. in Wis- 
consin. They are threediinged arches, 
glued up a half arch at a time. Twelve 
of the 13 arches have a cross section of 
7} in. wide by 27§ in. deep, built up of 
j laminae, each 18x7} in. The thirteenth 

serve as a combination of form and plate 
for the end wall opposite the door. 

The completed half-arches were 
shipped on two flat cars with a 40-ft. 
idler car between to take up the over- 
hang. 

Although inexperienced with arches 
of such size, the local contractor had no 
difficulty in making the installation. 
Concrete abutments were prepared at 
the site. These included full-sized abut- 
ments at the rear so that a 7-Jx27j-in. 
arch can be substituted readily for the 
7}x7} in. arch, if the hangar is ever 
enlarged. 

The base of the arch is fitted into a 
metal shoe fastened on top of each abut- 
ment, and held in place by a long bolt. 
Let into pre-cut daps in the wood, metal 
Tcsco shear plates, 4 in. in diameter, 
spread the load from the relatively small 
bearing area of the bolt itself over nearly 
the entire cross-section of the wood. At 
the crown, where the half-arches join, a 
hinge effect was desired rather than 
rigidity, and plain bolts were used. 

Dressed and matched, 2x6-in. siding 
was nailed directly to the arches, which 
form both the sides and the roof. No 
joists were needed for the roof. 


The Fargo hangar was built under the 
supervision of Karl O. Larson, chief 
• engineer of Northwest Airlines, who de- 
cided on the strength, efficiency, availa- 
bility, and economy offered by wood 
construction. 



Britain's Auxiliary Air Bases 

By EMIL K. HARVEY 

The wisdom of the old adage of not 
putting all your eggs in one basket is 
being practiced in good faith by the 
British. Two and a half years have 
taught them the value of diversified op- 
erations which has resulted in airports 
scattered all over the landscape of the 
British Isles. 

Cleverly camouflaged, these bases arc 
hard to detect from the higher altitudes 
at which enemy planes are forced to fly. 
Many a meadow has been converted into 
an auxiliary air station, but the modern 
art of protective obscurement fools the 
observer aloft into believing that lie is 
still seeing a meadow. The proximity 
of fields is dictated primarily by the 
safety considerations, after the value of 
the land for farming purposes has been 

Contrary to the thought of military 
bases with elaborate administrative 
headquarters and large hangars, these 
outlying airports rank in simplicity and 
obscurity. Long paved runways now re- 
place tbe fine naturally drained turf of 
which Britain has always boasted. 
Heavy loads and high speeds, reliability 
and control necessitated the change. The 
pavements are either asphalt or con- 


crete. depending upon the judgment and 
equipment of the local contractor. The 
surface of the pavement is treated to 
match in texture the immediately adja- 
cent land which may vary a number of 
times the length of the runway. Painted 
in deep greens, browns and blues to 
blend with the surrounding scenery, it 
is almost impossible to identify their 

Skirting the edge of the field well hid- 
den among trees and brush, are what 
might be called hangars. These consist 
only of sand bags piled up on three sides 
the height of the planes and large 
enough to shield two ships. Five or six 
units arc distributed well around the 
field which limits the number of aircraft 
stationed at one location. 

The airfield design is made complete 
by connecting the ends of the runways 
to the protected stations by taxi-strips 
which virtually circumscribe the land- 
ing area with a road. This design as- 
sures quick unhampered movement of 
aircraft between the landing area and 
storage units. The sand bag hangars 
provide sufficient space and equipment 
to check planes and make minor repairs. 

Ground traffic regulations are simple, 
but concise. Individually, the planes 
taxi to tire end of the runway and tak- 
off. On coming in, the operations are 
reversed. After the plane lands it con- 
tinues along the runway to the end 
where it turns off on the taxi-strip and 
heads for its designated hangar and 
thus concealment. Simplified ground 
movements together with hidden segre- 
gated hangar units minimizes the pos- 
sibility of pursuing craft from sighting 
the base. In the event of an attack dam- 
age would be localized due to the seg- 
regation of the protected Units and type 
of construction. Obviously these auxil- 
iary fields are limited in number both 
by the efficiency of their proximity and 
land available. They are however, an 
answer in part to military flying and 
protective concealment under war con- 
ditions. 
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By W. W. MACDONALD 



Control Tower Operations 
Recorded On 24-Hour Basis 

Equipment installed iu llie control 
lower at San Francisco airport l>v Frank 
Kieber, Inc., permits recording of all 
incoming and outgoing radio messages 

of the operator, constituting a perma- 
nent 24-lir. log. This at present involves 
handling a simplex, or onc-channel-at-a- 
tiine, coiumumcation system incorporat- 
ing six receivers and a single Inins- • 
mitter. Provision has been made for 
recording seven additional channels, 
should this ever prove necessary. 

The installation consists of two con- 
stant-groove-speed instantaneous record- 
er-playback units, functioning consecu- 
tively to avoid omissions which would 

cease recording while changing a disk. 
The turntables of these units, normally 
stdl. are rotated when transmitted or 


tronic relays and automatically turn 
power on. A "squelch" circuit, associ- 
ated with the relays and functioning 
when there is no incoming or outgoing 
traffic, prevents operation of the equip- 

Where continuous automatic record- 
ing is not required a time-clock me- 
chanism may be switched in to turn the 
machines on and off at pre-determined 
limes, in which case there is a two 
minute overlap or duplication m the 
event that the changeover irom one 
turntable to the other occurs in the mid- 
dle of a message. The machines may 
also be operated manually, or connected 
10 record outgoing messages only, A 
particularly useful feature is provision 
for playing back indistinctly heard por- 
tions of received messages while the ma- 
chines continue to record the remainder. 

Plastic disks used are 12 in. in di- 
ameter and record 62 min. of sound on 
each side, this long playing time coupled 
with intermittent use reducing the num- 


ber of disks which must be handled in a 
day to a minimum. Each disk is equip- 
ped with a label upon which the operator 
may record the date, time and other 
pertinent data required by the FCC. 
Disks arc stored 40 to the inch in an 
ordinary filing cabinet. 

Light Weight 
Transmitter-Receiver 

Following extensive tests in military 
service. liendix Aviation, Ltd., of North 
Hollywood, California, has announced a 
25 III. aircraft radio system, claiming 
performance comparable with many 

Known as Model 3801, the system 
comprises two separate units connected 
together by means of a cable. One unit 
contains the transmitter and the receiver 
and may be installed in any reatlily ac- 
cessible location. The other contains 
the powerpack and may be located any- 
where in the aircraft. 

The receiver is a six-tube superhetro- 
dync with a stage of tuned radio fre- 
quency amplification. Two frequency 
bands are provided, one for the beacon 
channels and the other for communica- 
tion with the ground and other aircraft. 
One tuning control and a volume con- 
trol are on its panel. 

Jack boxes located at both units 
provide handy connections for micro- 
phones. headphones and telegraph keys. 
A built-in antenna relay permits the use 
of a single antenna for both reception 


B. M. Doolin, manager of San Francisca's airport department, manipulates tower 
communication controls. New automatic recording and playback equipment appears 


Manufacturers of aviation radio parts, 
now fully aware of the fact that com- 
ponents going into ships intended for 
military use must withstand the shock 
of gunfire, are re-designed to meet this 
new and severe requirement. One good 
example of the current trend is found 
in rheostats made by the International 
Resistance Company of Philadelphia. 
Bakelite instead of ceramic insulation 
is used. Another example is seen in 
the design of CS scries sensitive d.c. 
relays made by the General Controls 
Company of Glendale. California. These 
relays are mounted within molded 
phenolic enclosures with removable 
transparent windows, are adjusted bv- 
varying their armature gaps rather thaii 
contact spacing. 
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Proved in Action 


"... During Ihe rcceut engagement with enemy sub- 
marines, successful attacks were made by Kingfisher OS2U 
type, against submarines."— Rear Admiral J. II. Towers, 
Chief, V. S. Navy Bureau of Aeronautics. Hundreds of 
these Vought-Sikorsky Observation Scouts have joined 
the battle fleets of the Navy. Hundreds more are on the way. 

VOUGHT-SIKORSKY AIRCRAFT 
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Army Trimmed to Air, Ground and Supply- 
Single Command for AAF; Air Corps Out; 

All Sub-Commands Report to Gen. Arnold 


production has reached tin 
desired level. Commander it 
Chief Roosevelt has drastic 
ally reorganized the Army fo 


Air Force is named first. 

lined under a single command 
with the Air Corps and th 
Combat Command abo 


of all the Air Forces. Report- 
ing directly to General Arnold, 
are several commands, like the 
Army Flying Training C 
mand, Ferry Command, 


President and the General 
Staff, which is headed by Gen. 
George Marshall. This re- 
organization ends for now all 
possibilities of the "separate" 
air force. It is pointed out 
that Britain's RAF is the only 
really separate air command 

Basic aim in the new setup, 
which is patterned closely 
after the German system, is 
to unify command and to 
separate from the fighting 
forces any worry about devel- 
opment, procurement, and 
maintenance of supplies and 
equipment. The Service of 
Supply does that. 

Since the Air Corps, which 
supplied the Air Force, is 
abolished, AAF has a procure- 
ment division, but it is as- 
sumed by responsible officers 
that procurement, including 
research and development of 
all aircraft will go to the 
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Action speaks... 


Th ese news dispatches from 
the British fighting front tell 
more about the Allison 
engine’s outstanding per- 
formance than might 
any words of ours. 
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Military Planes Now Have A-1-a Rating 
To Boost Plants Toward Full Capacity 


Detroit Triples Output 

Just how big the airplane 


Following established prac- 
tice. the industry will sublet a 
ably two-thirds of it. 

Aluminum Scrap Order 

All aluminum scrap gener- 
ated by aircraft and other 
plants in quantities greater 
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AVIATION MANUFACTURING 


Weight Engineers Meet 
in Chicago April 27-29 


The Society o: 

Weight Engineers win sum ns 
second national meeting at 
the Palmer House. Chicago 
from April 27 through the 

The program is to be ar- 
ranged as follows: 

April 27 — Military Projects. 
April 28— Accessory Projec*" 
April 29 — General Technii 


organization founded on the 
belief that the future develop- 

high degree upon the applica- 
tion of research to weight con- 
trol and to estimating proce- i 
dures. By including the lead- ( 
ing weight control specialists 
of the aviation industry in its 
membership, an interchange 
of ideas and data on the latest 
developments is made avail- 
able to the industry. 

The society was organized 
on a local basis in 1939 in Los 


! direction of 1 


Engine Parts Plant 



large plants are devoted to 
manufacture of parts, with 
the third to heat treating and 
plating. 

First Forging Plant 

the U. S. operated by aircraft 
men exclusively for the air- 
craft industry is Aircraft 
Mechanics, Inc., of Colorado 
Springs, says Proctor W. Nic- 
hols, president. Forging ac- 






Navy Balloon Patrol 

To work out of Lakehurst, 
balloon patrol group. Others 



Barrage Balloons Used 

Barrage balloons are being 
used to protect military ob- 
jectives in the Pacific North- 


which struck them, t< 
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JOB OF DEFENDING BRITAIN 

North American Aviation, Inc. 
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BONNEY ‘CV’ _ 

Open End Wrenches .... the original 
wrenches made of alloy steel 





nches. Pe hlJds eS l!e 


set .tratit 

nches lo be used in 
-d U Thin! making " 
el wrenches with the 

ttr , izz 

% 

in 9 s that grip the nut or bolt firmly. 
Made with 58 different combinations 

finish . P SS ' K V h Ve * 

to be applied in 
End V Wrenches has 

that up to the present 

mmSm 

^ you’' TnTVo h nn^ en CV : 



«— — * 


AVIATION. 







Have you read 
and acted on 
the 

announcement 
on pages 
158 and 159 



AVIATION ABROAD 


Canadian News 

By JAMES MONTAGNES 


have been called for military 
service, Trans-Canada Air 
Lines, the publicly-owned 
transcontinental airline, is to 
open a personnel training 
school at Winnipeg. Women 
from 21 to 28 will compose the 
bulk of the students, although 
men exempt from military 
service are being sought. The 
students will be paid to go to 
school and will be employed 
for the duration of the war 
on successful completion of 
their courses. The school term 
will last two months and pro- 
vide training in airline reser- 
vations, communications, air- 
port passenger service and 

TCA stewardesses are being 
given extra courses in meteor- 
ology, communications, air- 
craft structure and flight op- 
to answer the more technical 
questions they are being asked 
these days. Stewardesses in 
addition to their knowledge 
"f food service, tickets, and 


3 topography 


of Canada, 
being used in TCA shops for 
maintenance work, where they 
are doing a good job, it is un- 
derstood. 

In view of TCA's consider- 
able war work, including the 
overhaul of aircraft and ac- 
cessories for the Royal Ca- 
nadian Air Force, special pre- 
cautionary measures have 
been taken. All company ma- 
terials carried from one point 
to another are now covered 
with a written record. The 
record accompanies the ship- 
ment to its destination so 
that it may be readily exam- 
ined at any time. All members 
of TCA crews, including the 
stewardesses, take the oath of 
secrecy and allegiance. Iden- 
tification buttons are worn by 
the staff at all the company’s 
principal servicing points 
across the Dominion. 

TCA has been authorized by 
the Newfoundland govern- 
ment to operate 10 hr. mail 
and passenger service between 
St. John's and New York via 
Montreal. 

W. Gordon Wood has been 
appointed eastern traffic man- 
ager for TCA, with headquar- 
ters in Toronto. A graduate 
of Pennsylvania University, 
he joined Pacific Alaska Air- 
ways in 1935, a gold mining 

neer. and in 1939 joined TCA 
as traffic manager at Ottawa. 
V. H. Fulcher has been ap- 
pointed assistant to the gen- 
eral traffic manager with 
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Absolute CONTROL 
of the MR ill 

I ^ 


Hansen mfg. co. 

INDUSTRIAL AIR LINE EQUIPMENT 
1786 E. 27TH STREET • CLEVELAND, OHIO 


GENERAL CONTROLS 
HIGH PRESSURE 
SELECTOR VALVES 
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BUII.T BY PRATT & WHITNEY 

As one Pratt & Whitney engine after another is hoisted off ever- 
lengthening assembly lines and placed on giant bombers, fast pursuit 
planes, spunky fighters, long-range observation planes, and alert 
interceptors, you’ll find §BBS!P' Bearings depended upon for relia- 
bility. For in today’s far-flung outposts of Democracy the dependable 
performance of airplane engines is vital to Sky Supremacy. Good 
engines and good bearings always go together. mi 

SGSSF INDUSTRIES, INC, FRONT ST. & ERIE AVE., PHILA. 



Bonds FOR BOMBS ! Back of every action against 
the enemy is the purchase of Defense Bonds. Each 
bond you buy strikes a timely blow in your Country’s 
fight for freedom. Buy regularly - every payday. 


ConsoJidatedCmjdircraft Corporation 


SAN DIEGO • CALIFORNIA 
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TRANSPORT AVIATION 



PAA Maintains Atlantic, Pacific Services 
PANAGRA Adds Fifth Mail Schedule 


Transport Gets A-1-J 
On Maintenance Parts 

Washington (Aviation Bu- 


conduct of 
Production Board's increase of 
preference rating on operation 
and maintenance materials 


was established bj 


to P-47 by J. S. 
Knowlson. director of Indus- 

Other provisions of P-47 re- 
main in effect: carriers and 
suppliers using the higher rat- 
— 'sh a copy of 

whom the original 
order was furnished- The rat- 
ing covers materials necessary 
for new airplanes and for up- 
keep of planes and ground 
equipment. 

No Instrument Landing 
Till After the War 

Inquiry indicates that there 
will be no scheduled use of in- 
strument landing equipment 
till one or two years after the 

Eastern Air Lines recently 
called attention to a loss of 
$11,000,000 handed back to its 
canceled passengers since 
January 1936. . Eastern said 


who demanded settlement on 
one system. They say also 
that very little further pro- 
duction of equipment can be 
had till the war ends. Then it 
will take a year or two or 
three to train pilots and get 

Eight installations are under 
contract with IT&T and the 
same company has bid on ten 
more. The Indianapolis sta- 
tion has operated for months 

experimentally. -~ J “ * 

Washington 
completed. 

Safety Award Winners 

Certificates of award for 
safety were presented at a 
luncheon. March 6. to climax 
the 1942 annual convention of 
the National Safety Council 
Awards are as follows: Pa- 
nagra flew 23.805.139 passengei 
and 2,667.431 route miles with- 
out accident; Western Divi- 
sion of Pan American Airways 
System, 30.489.737 passenger 
and 3.386.768 route miles; Com- 
pania Mexicans de Aviacion 
1548.075 route and 18,971.780 
passenger miles; Avianca. 12,- 
973,493 passenger and 2.083.- 
106 route miles; Cubana 3.567.- 


third safety award for oper- 
ating 109,603.136 passenger 
miles without a passenger or 
crew fatality for 1941. 


Airlines Can Use 
AAF Alternate Ports 

Commercial airlines are per- 
mitted to use Air Force bases as 
alternate ports when weather 
or other emergency condi- 
tions prevail, making sched- 
uled airline terminal ports un- 
safe, under authority of an 
Army order recently issued. 

Airlines must obtain per- 
mission of the AAF base to be 
used and file a flight plan 
prior to departure; estimated 
time of arrival must be given; 
the pilot must be apprised of 
all traffic, communications 
and other conditions at the 
AAF base he intends to use; 

notified if the commercial 
plane changes its plan and 
goes elsewhere; the United 
States Government will as- 
sume no responsibility or lia- 
bility for any failures. 


DIO Interprets P-47 



terial not essential to flight 


TWA Trains Women 

Transcontinental & Western 
Air, Inc., has started a special 
school at its Kansas City base 
to train young women as pas- 

called to service. Women alt 
ready in their employ are 
selected first to fill in behind 
ticket counters, but men will 
continue to supervise loading 
and unloading of planes. TWA 
: also drops the requirement 
! that a hostess must be a reg- 


Service Insignias Used 
On WAL Timetables 

Western Air Lines, sensing 
public interest in U. S. Armed 
Forces' service insignia, this 
month decorated its new time- 
table cover with 75 insignias 
covering the Army. Navy, Ma- 
rines and Air Forces. They 
are arranged in sequence of 
rank, and branch of service. 
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in these times especially . . . 






AVIATION. April, 1942 






AVIATION, April, 1942 


AVIATION FINANCE 





Wright aircraft engines. 
Airline travel is running as 
much as 25 percent ahead of 
the corresponding early 
months of 1941 in many cases. 
Better weather and an in- 
mainly responsible for the rise 
which should enable the air 
transport companies to report 
much better operating results 
for the first quarter of 1942 
than a year ago. The big 
losses some of the lines showed 


in the winter months of 1941 
were not entirely offset later 
in the year. W. A. Patterson, 
head of United Air Lines, pre- 
dicts record traffic in 1942 
while Jack Frye, president of 
TWA, recently told his stock- 
holders that the air traffic 
peak this year would be lim- 
ited only by equipment and 
personnel. 

Electric Auto-Lite Company 
has purchased an airport at 
Toledo and is constructing 
buildings there preparatory to 
production of aeronautical 
equipment. The 


experiments and production u 
the aircraft industry after t'- 
war. No federal aid is to 
asked in the construction 
the new plant which will a 
around $3,000,000. 


North 

running well ahead of the 
War Department schedule at 
its new Kansas City bomber 


eral times greater than origin- 
ally scheduled. The com- 
pany’s percentage of gross 
sales carried to net profit in 
the December, 1941 quarter 
was 8 percent, contrasted with 
18 percent in the similar 
period the previous year. 
Packard Motor Co. expects to 
reach maximum output on its 
Rolls airplane engine con- 
tracts later this year. Both 
inventories and payrolls of the 
Rolls contracts are financed 
out of a revolving fund pro- 
vided by the American and 
British governments. 

Air express shipments passed 
the 1,300,000 mark in 1941, the 
largest annual total in the 14- 
year history of the service. 


the 1,306,629 ship- 
ments showed an increase of 
21 percent over 1940. 

Aviation Corp. reports that 
blacklogs of war orders on the 
books of the various com- 


.. s in its group, which in- 
clude Vultee Aircraft, Lycom- 
ld Consolidated Aircraft, 
mong the largest in the 
country. Aviation Corp. now 


in New York 

and Auburn 

Central Mfg. Co. 

— re is a growing tendency 
mg aviation companies to 
nge their fiscal years from 
calendar year ending De- 

ber 31 to September 30. 

Consolidated Aircraft and 
North American Aviation ai 


las Aircraft and V 
closed their books as cne ena 
of November for several years. 


Aircraft has listed its 354,900 


forgings, along with a con- 
tinued tight situation in 
several types of accessories 
constitutes the main bar- 
rier right now toward 
achieving the 1942 war pro- 
60,000 


the Raw Materials Front 

Metals Company. Output 


planes, 
a chief 


is propell- 
particular 
hitch has smoothed out 
although there is unlikely 
to be an entirely ample 
supply of spares at any 
stage of the program. 

The unexpected need of 



program accelerates, how- 


le drawing boards, 
third in less than a year. 
This new program will 

boost production to 2,100 


615 million 


were supplied by the Alum- 
inum Company of America 

lion pounds by Reynolds 


In order to produce the 
640 million pounds of alum- 
inum called for in the new 




electrodes; to supply all the 
electrolytic plants; to pro- 
vide faculties for convert- 
ing about half the alumi- 
num produced into sheet 
metal; to construct extrus- 
ion plants, casting and 
forging plants r~' *• ' 
plants for the 

of synthetic t 

aluminum fluoride. 

All this construction, ae- 
fense officials estimate, will 
require some 250,000 tons of 
steel; about 1,000.000 kilo- 
watts of electricity con- 
stantly available for opera- 
tion; the use of 200,000 tons 

ally f 6 mOO? 1 tons ^f* soda 
ash, 60,000 tons of sul- 
phuric acid, 420,000,000 tons 
of fibre cloth and a great 
variety of other products. 

The coming need for all 
these materials wUl accen- 
tuate the shortage of steel, 
electric power and soda 
ash. The latter Is extens- 
ively used by the glass in- 
dustry whose production 


plants will be located 
where the greatest sources 
of electric power from ex- 
isting facilities can be util- 
ized. The major sources 
of power are in the metro- 
politan areas, which means 
that many of the new in- 
stallations may necessarUy 
have to be built in such 
vulnerable coast areas as 
Boston, New York, Phila- 
delphia, ‘ 


seemed almost fantastic a 
year ago. Under the new 
plan, production of this 
lightest of all metals will 


metal was just out of the 
experimental stage with an 

lion pounds a year. Current 
output, practically all of 
which is accounted for by 
Dow Chemical Company, 


million 


Matheison Alkali and i 
number of other companies 
are building facilities to 
produce n- ’ — 


stock was formerly traded in 
on the curb . . . Monthly 
dollar sales of Continental 
Motors now run much higher 
than the former yearly rate 
. . . Bendix Aviation is re- 
ported to have utilized its 
$10,000,000 line of bank credit 

to meet increased^ working 

$1.40 for every $1 earned by 
Douglas Aircraft last year 


income retained . . . 
Glenn L. Martin is in the final 
stages of its expansion pro- 


plete loss of its civilian 
chute Co. of Hartford is ex- 
panding its facilities and or- 
ganizing a new subsidiary, At- 
lantic Parachute Co. . . . Brew- 

named in a $10,000,000 


sidiary to handle airport res- 
taurant and airline catering 
. . . Eighty transport air- 
planes have been allocated to 
the airlines for delivery in 
the second half of this year. 
. . . J. Paul Getty, head of 
the Getty oil interests in Cali- 
fornia has been elected presi- 
dent of Spartan Aircraft Co. 
to succeed W. G. Skelly, presi- 
dent of Skelly Oil Co D.L. 

Zacharias has been elected 
treasurer of Taylorcraft Avia- 
tion Corp. . . . Vultee and 
Northrop are in production 
on the Vultee dive bomber 
. . . Alvin P. Adams has left 
Seaboard Airways to become 
president of Duramold Air- 
craft Corp. Airlines have been 
assigned a higher preference 
rating— A-l-J— to assist them 
in obtaining materials for new 
aircraft and for the upkeep of 
planes and airfields, the WPB 
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AVIATION INDUSTRY 
OK'S SYNTHANE 


Lightweight 


helps keep 'em flying 
" faster , farther and higher 


E VERY ounce counts "upstairs” — means longer, higher, 
faster flight or more armament. The use of Synthane 
in America’* fighters anti bombers saves precious ounces, 
for Synthane weighs only half as much as aluminum. 

You'll find Synthane in hundreds of structural, electri- 
cal-insulating and corrosion -resisting parts — in planes and 
accessories. Not only does this versatile material save 
weight, but time in production since it is easier to machine 
than most metals. That’s why Synthane supplies so many 
manufacturers of planes and accessories. 

SYNTHANE CORPORATION. OAKS, PENNA. 


LIGHT WEIGHT with Structural Strength 
LIGHT WEIGHT with Corrosion Resistance 
LIGHT WEIGHT with High Dielectric Strength 
LIGHT WEIGHT with Eose of Machining 


SYNTHANE 

TECHNICAL PLASTICS 


JSWffiANE] 


SHEETS • RODS • TUBES • FABRICATED PARTS -SILENT STABILIZED GEAR MATERIAL 



Healthy Workers 

( Continued from page 56) 


exactly the effect food has oil physical 
fitness anti on industrial production is 
now being made at the Lockheed Air- 
craft Corporation plant in southern Cali- 
fornia. Lockheed has turned over part 
of its manpower for a nutrition study by 
scientists of the Committee on Nutri- 
tion in Industry of the National Research 
Council. Preceding the test, a prelimi- 
nary study of workers' diets is being 
made. Now in progress, it already pro- 
vides convincing evidence that “work- 
ers don't eat right.” It’s been found, 
so far, that 69 percent are not eating 
enough Vitamin A — that vitamin which 
helps them to see well — 30 percent don’t 
get sufficient B, which gives them the 
“will-to-fight," American for morale — 
and 30 percent lack Vitamin C. 

Evidence to determine how these 
dietary omissions affect production will 
he gathered over a two-year period. Out 
of 1,000 workers participating in the 
experiment, 500 will be given daily ra- 
tions of vitamins and minerals. Medical 

records will be carefully kept. 

If, as observers expect, the men re- 
ceiving vitamins exhibit better health 
and efficiency than those not getting vi- 
tamins, industries will be advised to hire 
dieticians who will plan nutritious, bal- 
anced meals for workers in company 
cafeterias. They will direct educational 
programs for workers and workers’ 
wives. In Connecticut nutritionists have 
distributed leaflets and in one plant held 


a “nutrition quiz” meeting for workers. 
A vast program for teaching factory 
workers’ wives how to serve proper food 
to their menfolks is now being planned 
by the Industrial Council of the National 
Association of Manufacturers. House- 
organs, motion pictures, sound-slide 
films, and lectures on health subjects 

HIGH COST OF COLDS 

other essential food ' elements ' will lie- 
supplied naturally and economically 
through food. Authorities believe physi- 
cal resistance will accordingly he 
strengthened so that workers will be 
more able to combat general illnesses, 
which today cost industry fifteen times 
more hours lost than do industrial acci- 
dents — specifically, about 190.000.0(10 
work hours. Prosaic colds, which might 
beset any citizen of a community, alone 
present industry with a bill for $450,- 
000,000 each year. 

For specific disturbances, authorities 
conceive a widespread use of vitamin 
concentrates to supplement the diet. 
Such a supplement, proving particu- 
larly useful in some parts of the aircraft 
industry, might be capsules containing 
Vitamin C. Investigators have found 
that after treatment with Vitamin C 
workers who had shown marked symp- 
toms of lead poisoning exhibit a striking 
gain in “vigor, cheerfulness, blood pic- 
ture. color of skin and ability to sleep." 
The routine administration of, 50 milli- 

rccommended. These vitamins A may be 
most conveniently taken, as are salt 
tablets by workers exposed to great heat, 
from dispensers holding paper cups. A 


Vitamins speed aircraft production. A worker at the Lockheed aircraft plant gets 
his daily ration of oil-important vitamins. 


vitamin capsule is placed in each cup, 
and the cup is sanitarily disposed of 

The need for proper feeding facilities 
has been emphasized by Britain's Labor 
Minister Ernest Bevin. After a long 
study of absenteeism he told Parliament 
that one of its remedial causes is "de- 
fective feeding arrangements at the 
works.” Because many American air- 
craft manufacturing plants are new, air- 
craft officials have been especially well 
able to forestall such complaints. Sani- 
tary, modern and convenient feeding 
practices and equipment are being pro- 
vided. Many studies have shown that 
supplemental feedings, consisting of 
such drinks as a milk and banana mix. 
increase a worker's output. 

FEEDING UNITS 

To provide these in-between snacks, 
as well as regular lunches, mobile feed- 
ing units arc widely used in plants. 
Through the use of paper cups and con- 
tainers with such units, a variety of hot 
and cold nutritious foods can be deftly 
and quietly dispensed to workers. Coffee 
is carried in a stainless steel insulated 
tank and dispensed to order in unwaxed 
paper cups. Milk is served in the less 
expensive waxed cups. Such he-man 
food as meat pies, hot soup, chili, baked 
beans, spaghetti and macaroni are baked 
right in paper containers in a central 
kitchen and carried in a hot insulated 
compartment on the cart. The food is 
conveniently eaten from the container in 
which it is baked. Good-for-vou desserts 
such as Tapioca, Brown Betty and baked 
apples may also be served in paper con- 
tainers so workers need not satisfy their 
yen for “sweets" by consuming unwhole- 
some quantities of candy. 

Paper cups and containers, easily 
stacked on these wagons, take little 
space. Each worker is assured of hav- 
ing his food served in a sanitary cup or 
container which has been used by no 
one else and which is discarded when he 
is through with it. Rattling of crockery 
as the wagon meanders through the 
plant, as well as during service of food, 
is eliminated — an important point since 
many workers are adversely affected by 
unusual or unnecessary noise. The 
dangers of accidents or sabotage from 
bottles or glassware in the premises is 

ROLLING KITCHENS SAVE TIME 

In one California aircraft plant, em- 
ployees arc fed exclusively- from these 
rolling wagons, and in others, cafeterias 
are operated with mobile units serving 
employees in distant parts of huge 
plants. These workers thereby are 
assured of being fed at regular hours 
and without loss of time in getting to 
and returning from eating places. In 
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CATALIN CORPORATION 


p»ANY an essential part is being turned out from stock Catalin! . . .On regular 
1 machine shop equipment! ... At a tremendous saving in time! From the 
thousands of standard castings on hand, hundreds are being adapted to the 
imperative needs of the moment in order that days, and weeks of days be 
saved for production’s gain. * As it saves . . . Catalin also serves! Its physical 
fitness has qualified it to don a uniform. It is strong, chemically resistant, non- 
inflammable and practically non-water-absorbent. * Even special shapes, 
regardless of size or thickness, can be tooled up for and cast in fractions of the 
starting time required for molding. Of all plastic materials, Catalin, therefor, 
offers most to those who are pressed to produce. * In addition, a well trained 
army of Catalin fabricators are in the field and ready to assist as sub-contractors 
to busy manufacturers. Therefor, whether your problem is one of materials 
or production, and if the effort is essential to national defense, contact Catalin! 

ONE PARK AVENUE • NEW YORK, N.Y. 


Urge castings 


NEW BOOKLET.. MANUAL A4. .Yours for the Asking 



NORDIC NORTHROPS . . . . 


These are veterans of the skies above the 
seas — Northrop N3-PB’s. For many months 
these Northrops piloted by valiant Vikings of 
the Norwegian Naval Air Force have been 
tracking, attacking, sinking enemy raiders — 
helping maintain the vital life lines of the 


democracies — avenging the plight of Norway. 

Yet these death-dealing Patrol Bombers, 
fastest military seaplanes in the world, are but 
forerunners of a steady, ever-increasing stream 
of faster, more powerful Northrop air fighters 
already in production and in development. 


-A- 


NORTHROP AIRCRAFT, INC. • NORTHROP FIELD, HAWTHORNE, CALIFORNIA, U.S.A. • CABLE “NORAIR" 
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one plant which has eight outdoor eating 
places, serviced by canteens, each of 
12,000 workers is saved a ten-minute 
walk to an eating place. Time thus 
saved, the management has estimated, 
amounts to 2S0 work days a year. Where 
there are cafeterias paper service is also 
extensively used, for it meets the highest 
sanitary standards, thus affording pro- 
tection to workers from infections that 
might be spread by inadequately washed 
glasses. It also eliminates dish washing 
at a time when labor, disinfectants and 
machine replacement parts are scarce. 
The experience of the Los Angeles Gen- 
eral Hospital is noteworthy in this re- 
spect. Having switched to paper for 
serving food and drink to its 2.600 
patients, it was able to release 75 kitchen 
helpers for war industry jobs. 

Other factors influencing worker 
morale and health include the properly 
conceived physical examination. At 
Lockheed, where new employees are 
taken on at the rate of 2,000 a month, 
every applicant is given a comprehensive 
physical examination not for the pur- 
pose of excluding applicants from work 
but to fit each man to his job. This con- 
ception of the examination tallies with 
that recommended by the Committee on 
Healthful Working Conditions of the 
National Association of Manufacturers 
which advises. "Examinations should 
determine the individual's fitness for the 
job and permit placement of applicant or 
employee on work which he can perform 
without harm to himself or to his fellow 
employees.” 

GOOD SURROUNDINGS HELP MORALE 

Decent surroundings are vitally im- 
portant for morale as well as health. 
Studies show improper lighting and ven- 
tilation affect a man’s ability to work. 
Authorities unanimously favor abolition 
of such potential disease carriers as 
common drinking glasses and advise that 
all drinking fountains should be equip- 
ped with dispensers of paper cups. 
Water splashing in a worker’s face is 
not only aesthetically disagreeable, es- 
pecially to women, but recent studies at 
the University of Pennsylvania have 
shown that splashing water may carry 
bacteria to fountain users. With a 
goose-neck attachment, and a dispenser 
of paper cups, a bubbler fountain may be 
easily converted to provide a sanitary 

Plant managers have found adequate 
washroom facilities, with plenty of hot 
water and shower rooms for men en- 
gaged in heavy work, are profitable. One 
manager whose plant offers such facili- 
ties observes significantly. “Few men 
feel grouchy after a good shower.” Even 
music is a remedy. In one California 
plant where aircraft parts are manufac- 
tured, music is selected by employees. 
Promptly at 8 a.m. the music starts on 


an automatic phonograph and is distrib- 
uted by amplifiers throughout the plant. 
It continues all day with exception of 
the lunch hour. Scientific investiga- 
tions, which prove that men actually 
work in harmony with certain rhythms, 
support this plant’s actions. 

RECREATION FACILITIES 
IMPORTANT 

Finally there is recreation. Aircraft 
plants, often situated on the outskirts of 
town, might follow the example of the 
American Rolling Mill Company at 
Middletown, Ohio, which, on adjacent 
property, developed athletic fields, a 
park, and a golf course. The desire for 
recreation, especially by the army of 
young night workers in aircraft plants, 
can hardly be minimized in view of the 
fact that these youngsters have, of their 
own volition, formed the Defense Work- 
ers’ Recreation Club in southern Cali- 
fornia. Composed of 10,000 workers 
who toil from 4 p.m. to midnight, it 
holds "swing-shift jamborees” after 
midnight in the Glendale (California) 
Civic Auditorium. Fat pay envelopes 
have enticed them to take these jobs, 
though the hours kept deprive them of 
normal social activities. Provisions at 
or near plants for dancing, bowling, and 
motion pictures will make not only good 

Both the Army and Navy have recog- 
nized the importance of morale in their 
industrial plants and have followed with 
action. The Navy gives ‘E’ awards to 
ordnance plants which produce on sched- 
ule and are otherwise considered to be 
doing "bang-up jobs.” A ceremony, 
with plenty of gold braid present, marks 
the presentation of the award to a plant. 
The Army has appointed a special group 
to handle industrial morale work. Key- 
note of its policy is to make workers feel 
that victory for the United States de- 
pends on their doing their jobs well. 
(See From the Fight to the Factory, 
Aviation, February, 1942.) 

HEALTH PROGRAM NEEDED 

Industrialists launched on all-out war 
programs are already puzzling over 
absenteeism records and exclaiming, 
“Something must be done.” That “some- 
thing” can be accomplished once it is 
realized that the proper functioning of 
manpower depends upon good health 
and morale. The steps by which absen- 
teeism can be reduced then become ap- 
parent. The answer may be found in a 
general health program which provides 
workers with such comparatively simple 
assets as nutritious food, single service 
paper cups and containers to protect 
against infection, recreation, physical 
examinations, and health education. 
Such a program, designed to reduce ill- 
ness, automatically removes factors con- 
tributing to faulty morale. 


America At War 
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predict that there’ll be a hot time over 
many of those towns this spring. 

The British turned in a grim sample 
of what can be done, at Billancourt near 
Paris, laying waste the great Renault 
motor and plane works, and killing an 
enormous number of persons. You may 
wonder why, if it’s so easy to destroy 
factories, there are still any in Europe. 
The answer, reading from this distance, 
seems to be a surprise. The Germans just 
didn’t expect it. because the Allies have 
tried so long to keep from offending 
France. Since Europe has so many 
important cities to defend, against Brit- 
ain’s few, air surprise may work against 
the Nazis again and again. Superiority 
in the air. by either side, would accom- 
plish the same devastating result as that 
at Billancourt. 

HEAVY AIR ATTACKS TO COME 

It still seems unlikely, with the Rus- 
sians getting closer and in better bomb- 
ing range of Germany, that the Germans 
will ever again muster enough air power 
to rip England apart as they did before. 
Chances are that Germany will be heav- 
ily attacked by air from both fronts this 
summer, and she will have to split her 
air forces accordingly. 

Incidentally, the raid on Billancourt 
was a hedgehopping job. The planes 
went down and laid their eggs right on 
the spot. This apparently was true 
also of MacArthur’s little but destruc- 
tive attack on Jap shipping, with small 
bombs lugged in P-40’s. 

FINAL WORD ON KELLY 

The sinking of a Jap battleship by- 
Colin Kelly’s air crew is old now. but 
it’s not too late to clear up a popular mis- 
understanding of it. Most people thought 
Kelly flew a torpedo plane, against the 
ship’s fire. He didn’t. A member of the 
crew has been permitted to tell the 
story. The crew of eight or ten, in a 
four-engined bomber, spotted the ship, 
a short flight off Luzon, and, after 
looking things over, decided to lei go 
on her. They made a run from a low 
altitude, seemingly about 10.000 feet, 
and dropped all three of their big bombs 
at once. One of them hit the deck, and 
the other two straddled the ship. It was 
a bombardier’s dream. Then some Jap 
pursuits shot the bomber up. It went 
into a scud of cloud, disintegrating. 
Kelly ordered his men out. staying with 
his ship to the last. Apparently he was 
unable to get clear due to the violent 
movement of the crippled plane. 
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DELCO MOTORS 

Division of General Motors Corporation 


Mir$ 


FROM THE BLUE 


Each hour of production 
hastens the day when 
America’s fighting planes, 
superior in numbers on 
every front, will strike like 
bolts from the blue. 


One of the many factors 
which give American planes 
an “edge” in altitude, ma- 
neuverability and reliability 
is the dependable perform- 
ance of Delco explosion- 
resistant fuel pump motors. 
Conforming to latest mili- 
tary requirements, these 
lightweight motors safe- 
guard the flow of fuel in 
starting, transfer and booster 
duty. 


Delco Products is proud to 
the aircraft industry 
as a manufacturer of fuel 
pump motors and of other 
aircraft equipment and ord- 
nance material. 


Struts for P-38 
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vide the proper work angle to secure 
the best flow of the welding material. 

FOURTEEN OPERATIONS 
IN A SINGLE SETTING 

The interior diameters are bored on 
a special YV. T. & John Barnes Co. ma- 
chine, in which the work is held station- 
ary and the tool head is moved 
hydraulically to feed the boring bar 
through the work. Four different diam- 
eters arc bored including the air 
chamber, oil chamber, piston bore and 
lower packing gland recess which is 
later threaded. The cylinder is clamped 
in three places for maximum rigidity, 
and the boring bar is piloted through the 
work by a tail-stock bushing, the bar 
first being passed completely through 
the work before any cutting starts. A 
roughing cut of about i in. is first taken 
and a finishing cut of about iV in. fol- 
lows. Cutting oil is fed to the tool 
through the boring bar at the rate of 
about 40 gpm. A total of 14 operations 
is performed while the work is held 
in this set-up. Following the boring 
three sets of internal threads are tapped 
for upper and center plug and lower cyl- 
inder sleeve. 

HEAT TREATMENT 
AND ASSEMBLY 

The cylinder is now ready for heat 
treatment. This treatment, as with other 
operations, is controlled with great care 
and precision in order to secure a uni- 
form strength in all cylinders of 180,000 
psi. Two groups of electric furnaces are 
used, one for hardening, the other for 

reel temperature through use of Leeds 
& Northrop Microntax recording con- 
trollers. Natural gas is used to provide 
the controlled atmosphere and a large 
hood is used while transferring the parts 
from the furnace to the quenching tank, 
to reduce scaling effect. During temper- 
ing the cylinder material is brought to 
a hardness of 39 to 42 Rockwell C.. and 
all machining, except rough turning and 
boring and internal threading is done at 
that hardness. 

The surfaces of the cylinder are then 
cleaned by sandblasting following which 
the assembly is Magnaflux inspected. 

There follows a lathe operation to fin- 
ish the tube facing for length and to 
turn a portion of the cylinder ior steady 
rests for grinding and honing. The pis- 
ton recess and packing gland recess are 
then honed following which all threads 
are capped to clean. 

Two plugs are threaded and sweat 
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using HECKER tooling service for liister results 
from their machines. 

HECKER tools, jigs and fixtures make money 
for us in our plant, on our production. They’ll 
do the same for you in your plant. Send your 
problems to A. VV. Hecker, 1978 East <i6th 
Street. Cleveland, Ohio. 


HECKER tool engineers think in terms ol the 
man on the machine. Thev can do this because 
many of the tools, jigs and fixtures they design 
go to work right here in the HECKER plant. 
We’re fabricators of airplane parts, as well as 
tool designers and builders. 

This makes the HECKER-dcsigned tool, jig 
or fixture a better producer, wherever 
it goes to work. The bugs are taken out 
while the job is still on paper. That’s 
also why some of the country’s biggest ~ 
aircraft and war-production planLs arc 


. . because the man on the board 

. has his eye on the machine 


A-W 
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AIR-MAZE AIR FILTERS HAVE HELPED TO 
" KEEP ’EM FLYING " FOR NEARLY 16 YEARS! 
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RIGHT NOW 


far firm am But work 
you can use these 



PRODUCTION 

TOOLS 


DELTA Abrasive Disk Finishing Machine 


Send for 
CATALOG 


☆ DELTA Abrasive Beit Finishing Machine 

When you are conlronted with an urgent need tor increased production in connection 
with the U. S. armament program— check into the possibilities of these Delta machines. 


204 


AVIATION. 


Design Charfs 
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If a wall thickness other than 0.103 in. 
is used, the margin of safety or the 
stress ratio may be obtained in the same 
manner as was done above in the case 
when Fig. 3 was used. 

It will be noted that at the bottom oi 
Figs. 3 and 4 there is an additional 
family of three curves for aluminum al- 
loy tubes. The upper curve is for 24ST 
either stretched or unstretched. The 
intermediate curve is ior stretched 
17ST. and the lower curve is for un- 
stretched 17ST. Suitable curves could 
be similarly drawn up for other mate- 
rials if modulus of rupture curves were 

Tn the preparation of these curves. 
Fig. 1 was enlarged several times and 
the values carefully measured. All of 
the computations were carried out on a 
calculating machine and a large num- 
ber of points were calculated for each 
curve. Raymond L. Quigley, an engi- 
neering student at Curtiss-Wright 
Technical Institute carried out most of 
the calculations and plotting of the 
curves for Figs. 2, 3, and 4. These were 
plotted on charts 14x22 in. then re- 
duced. The accuracy of the results ob- 
tained is comparable to that of the 
customary procedure. A higher degree 
of accuracy may lie achieved over the 
customary procedure when slide rule is 
used, because of the fact that fewer 
operations arc involved and these do not 
include a relatively small difference be- 
tween two numbers, such as is obtained 
in computing the section modulus of 
thin walled tubes. 

There has been a growing trend away 
from the use of fractional parts of an 
inch in the aircraft industry. With all 
of our computations done in decimals, 
and with all accurate measurements in 
the shop similarly made in decimals, the 
traction has little to recommend it. The 
curves of Figs, 3 and 4 are based on 
ratios instead of on standard sizes. 
They hold equally well for a tube the 
size of a hypodermic needle nr one the 
size of a smoke stack. The writer hopes 
that they will aid in discouraging the 
needless use of fractional dimensions 
which are frequently used just because 
certain tables of sectional properties are 
available. When tubular parts are ma- 
chined inside and out and when weight 
saving is of paramount importance as 
it is in aircraft work, the logical thing is 
to make tubular members the size neces- 
sary to meet the stress requirements. 
Whether or not this size is listed in a 
handbook is of small importance. 

The fact that these charts obviate the 


necessity of computing the section 
modulus and fiber stress should not con- 
cern us. These are of little interest ex- 
cept as a means to an end. Good 
precedent has been established for this 
procedure in the common use of column 
charts. We are essentially interested in 
tinding, accurately and promptly, the 
minimum size of members necessary to 
meet the structural requirements. This 
can be accomplished by means of Figs. 


Cleaning Alclad 

(Continued from page 35) 


welds, others required that the pieces 
be welded within a few minutes or few 
hours of the cleaning process. In mass 
production such critical methods are 
unsatisfactory because some production 
parts require 4 to 12 hours to assembly 
after cleaning for spotwelding. 

CONSISTENT RESULTS ASSURED 

The method of cleaning finally adopted 
permits the parts to be welded at any- 
time within three days after the clean- 


ing operation, and also gives consistent 
results as far as weld strengths are con- 
cerned. The details of operation are as 
follows : 

(a) Oil, identification marks, and 
other foreign substances are removed 
by immersing the parts in an aluminum 
cleaner, such as Navy Spec. C-67B. at 
190 deg. F. or higher for approximately 
five minutes. In case the parts are 
heavily coated with oil or grease, such 
as used in punch press operations, a 
trichlorethylene degrenscr is used. 

(b) If aluminum cleaner is used, 
parts are thoroughly rinsed in cold run- 
ning water. 

(c) Parts are dipped for about one 
minute in a 20 percent by volume nitric 
acid solution. 

(d) Parts are thoroughly rinsed in 
cold running water. 

(e) Parts are dipped for 45 sec. in a 
6 oz. per gal solution of Oakite No. 30 
at 200 deg. F. 

(f) Parts are thoroughly rinsed in 
cold running water. 

(g) Parts are dipped for about one 
minute in nitric acid as in (c). 

(h) Parts are thoroughly rinsed in 
cold running water. 

(i) Excess water is removed from 
parts by blowing with clean compressed 
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a chamois. 

(j) After drying, parts are assembled 
for spotwelding which may be done any- 
time within three days with assurance 

Present production capacity is ex- 
pected to he tripled or quadrupled with 
the installation of new stainless steel 
tanks of large capacity. Overhead hoists 
for handling the parts will be equipped 
with automatic timing devices to insure 
accurate control of the process. 

Even though this new method for 
cleaning Alclail has been an important 


factor in Flcctwings' fabrication pro- 
gress, constant research continues under- 
way to assure additional improvements. 


Strength Analysis 

(Continued from page 


2X7.371 = 14742 lb. Since this load is 
greater than the load which can be ap- 
plied to the joint without exceeding the 
allowable load on both sections A-A and 
B-B. it can be seen that section C-C is 




SC FURNACES ARE PLAYING THEIR PART IN HARDENING 
AND DRAWING WRIGHT "CYCLONE" AIRCRAFT ENGINES 

• Eighty-four different parts for the famous Wright 
Cyclone Engine are hardened in this Surface Combus- 
tion Radiant Tube Continuous Furnace. These parts vary 
in weight from 47 pounds to h ounce and in size from 
crankshafts, master rods, and cam rings all the way 
down to Is" studs, screws, and nuts. 

The parts are loaded on tray? and charged into the 
furnace through a side door and are then moved through 
the furnace by a pusher mechanism. Larger parts are hand 
quenched in a press while smaller parts are quenched 
automatically. After quenching the parts are drawn in 
a Surface Combustion batch type convection furnace. 

The experience of Surface Combustion engineers is 
available for helping with your heat treating problems. 
SURFACE COMBUSTION . TOLEDO. OHIO 


the least stressed of the three sections. 

An inspection of all 'of the results 
obtained in the preceding computations 
indicates that the total shearing strength 
of the rivets is less than total bearing 
strength and also less than the total ten- 
sile strength of the .081 plates. The 
tensile strength of the splice plates can 
lie determined in a manner similar to 
that used in the analysis of the abutting 
plates. However, it is assumed for this 
joint, that the strength of the two .040 
plates at all sections is satisfactory. The 
only remaining factor to be considered 
is the tear-out strength of the various 
plates making up the joint. If an edge 
distance of two diameters is maintained 
on all rivets in the driving process, it 
can safely be assumed that the joint will 
not fail in this manner. Consequently, 
it can he concluded that in this particu- 
lar example the strength of the joint is 
determined by the total shear strength 
of the rivets, that is. shearing of the 
rivets is the critical condition. 


Side Slips 

(Continued from page 147 ) 


the student, in the rear seat, generally 
survived. To this unique character- 
istic we can credit the continuing exist- 
ence of many of our most prominent 

It was hard to see through the yel- 
lowed and cracked windshield : the cloth 
cover of wings and fuselage was oil 
soaked: half of the spokes were out of 
the wheels; the wings were a forest of 
struts, wires and skids; the cowling had 
more patches than original metal ; moss 
grew on the tail surfaces. 

Ah. gentlemen, they teerc fearfully 
and wonderfully made, and they flew 
until rust, and termites, and corrosion, 
anil the elements had grounded them 
once and for all. We fear their day 
is done, and so we say hail and fare- 
well, Jenny. — you were a good grand- 
mother of the amazing aviation of 

» According to the "Defense High- 
wav Act", passed by Congress, flight 
strips for aircraft from 300 to 800 feet 
wide and 800 to 8000 feet long arc ex- 
pected to be built alongside of selected 
junctions of highways. As the Act re- 
fers to them as "flight strips” we’re 
wondering if it was sponsored by Gypsy- 
Rose Lee or any of the other burlesque 
queens. Or — possibly the sponsor was 
the young lady in California who re- 
cently achieved some publicity from her 
habit of sun bathing while soloing her 
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CONTRACTORS TO 


ARMY AIR CORPS 


SCHOOL OF AERONAUTICS 

Lindbergh Field • San Diego. Calif. 
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200-inch lelotcope of Ml. Polomar Observatory i 



• POWER SUPPLIES for aircraft instruments! Radio equipment! 
Fluorescent lighting systems! Power Supplies for synchronizing two or more 
electrical units! Power Supplies for controlling a telescope weighing 1,000,000 
pounds ... or a tiny flight instrument of but a fraction of an ounce! Electronic 
designs and builds ’em all! And Electronic engineers particularly welcome 
“extra special stumpers” to challenge their resourcefulness. They’d be glad to 
lend a hand on YOUR problems. Just “PX” them to: Aircraft Division, 
Electronic Laboratories, Inc., Indianapolis, Indiana. 
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Escher Wyss Propeller 
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of high centrifugal forces, for the con- 
trollable mechanism and the governor 
apparatus of the new Escher Wyss 
variable-pitch propeller. 

DESCRIPTION OF THE PROPELLER 

The Escher Wyss variable-pitch pro- 
peller* is operated purely hydraulically 
and permits, in principle, the execution 
of the maneuvers mentioned above and 
this with a small number of simple and 
sturdy parts. The entire mechanism 
consists of the actual control hub. the 
engine-driven governor and oil pressure 
generating unit, the latter two combined 
in a single casing, as well as the con- 
duits leading from the governor to the 
propeller shaft. 

In its design the pitch-control mech- 
anism strongly resembles our thor- 
oughly proven Kaplan turbines and 
screw pumps as well as our variable- 
pitch ship propeller types. As in their 
case, the pitch-changing forces in both 
directions, i.e. for high or low pitch 
setting, are generated by positive oil 
pressure. The only source of pressure 
oil supply is the engine oil. The utiliza- 
tion of mass centrifugal forces for 
turning the blades has deliberately been 
refrained from. For propellers with a 
wide range of pitch adjustment and the 
speed and reliability they require in 
the blade angle change, only such ad- 
justment methods are admittedly eligible 
as can be controlled from the exterior 

be passed through in which the forces 
tending to cause the blades to go into 
low pitch are very small or eliminated 
altogether due to the centrifugal forces. 

An important new element in the 
control hub is the ingenious automatic 
locking device for all blades which is 
built into the control cylinder. Should 
the oil pressure fall below a determined 
value owing to damage to the oil supply 
system or also to deliberate release by 
the pilot, the locking apparatus instan- 
taneously and in any position prevents 
any further axial motion of the control 
cylinder built into the hub and, thus, of 
the propeller blades. 

Tlie propeller is then ready to operate 
in the manner of fixed-pitch types. This 
provides the desired freedom from 
blade hunting around the longitudinal 
blade axis and makes possible in the case 
of even loads, e.g. under cruising con- 
ditions, an automatic relief of the oil 
and servo-motor systems and a corre- 
sponding economy in energy. The lock- 
ing device operates so accurately and 
instantaneously that it responds also to 


the slightest load variations. When the 
propeller is employed as a brake pro- 
ducing negative thrust, such a safety 
device, which sumillaneoiislv prevents 
the blades from inadvertently returning 
to negative pitch settings, is highly im- 
portant. 

In a certain normal pitch range, 
which can be adjusted to take care of 
individual requirements, the Escher 
Wyss propeller operates as a constant- 
speed propeller. The pitch limit of this 
range which is automaticallv controlled 
by the governor can be passed only by 
deliberate action on the part of the 
pilot. As a result, the blades arc set at 
the brake or feathering positions only 
when they are fully under control of the 
pilot. Ii not required, the extreme po- 
sitions of the present type can be elimi- 
nated altogether by suitable adjustments 
to the control cylinder, whereupon the 
propeller operates as a normal, modern 

The one-piece hub casing (see Avi- 
ation' Sketchbook, p. 1151 forms the 
blade-mounting structure and encloses 
and protects all the remaining moving 
parts. On a central, hollow guide tube 
which offers the possibility of firing 
through the hull — a fixed piston is 
mounted. Above the piston anti guide 
tube is attached the actual control cylin- 
der. This cylinder is displaced along the 
guide tube by the boosted oil supplied 
and automaticallv controlled by the 
constant-speed governor pump : it 

reaches either face of the piston through 
corresponding bores in the central guide 
tube. At its forward end the control 
.cylinder carries a ring with articulated 
'connecting rods which transmit the 
pitch-adjusting forces to the blade 
sockets and thus cause the axial rotation 
of the blades. The simple construction 
employing connecting rods for the 
transmission of the forces gives a con- 
nection which operates without play for 
'practically unlimited periods. The con- 
necting rod principle has always been 
found to he a safe, simple and easy solu- 
tion of the problem also in the other 
machines produced by Escher Wyss 
(turbines, pumps and blowers). 

The entire locking mechanism is at- 
tached to the fixed piston in the interior 
of the hub and completely submerged in 
oil. Before the pressure oil reaches one 
or the other face of the piston it oper- 
ates small spring-loaded auxiliary pis- 
tons whose motion actuates locking 
parts which can mesh with correspond- 
ing parts in the interior of the control 
cylinder. When the pressure oil ar- 
rives it first releases the spring loaded 
locking devices between piston and cyl- 
inder : only then can it flow ip to the lines 
leading to the forward or the rear 
chamber of the control cylinder and 
axially displace the cylinder. The en- 
tire apparatus is automatically operated 


by the governor oil but can be switched 
over to manual operation by the pilot 

Although the Escher Wyss hub con- 
tains this additional apparatus which is 
not featured in current types of propel- 
ler, its exterior shape is not clumsy or 
bulky. Special care has been taken to 
provide facilities for the easy assembly 
and removal of the individual parts. The 

from the outside without necessitating 
the dismantling of the controllable 
mechanism located in the center. On 
the other hand, the pitch-adjustment and 
locking apparatus may be taken out of 
the hub and rcplacetl after the removal 
of the hub front inspection plate. This 
special feature of the Escher Wyss 
variable-pitch propeller offers consider- 
able advantages in practical operation. 

The propeller is basically designed 
for fitting on flanged or grooved shafts. 
In both cases the main components are 
identical. As a result of the methodical 
development and in spite of the wide 
pitch angle range the weight of the pro- 
peller is remarkably low. I The complete 
three-blade propeller for 1,1)00 to 1.200 
hp. weighs about 270 lb.: the complete 
auxiliary unit about 9.5 lb.) In the 
event of engine failure, or on the 
ground, the pitch angle can be adjusted 
by means of a small hand pump or by 
compressed air. 

A special testing plant has been de- 
veloped to permit of the stresses, which 
occur during flying under the most 
widely differing conditions, being ex- 
actly studied and measured and their 
influence on the various parts deter- 
mined. The accompanying illustrations 
Figs. 5-9 give an idea of some of the 
preliminary development work. 

For load tests on the hub. a measur- 
ing frame is used. At the three corners 
of the sturdy frame, freely movable hy- 
draulic cylinders are supported, the pis- 
ton rods of which arc screwed into the 
hub under test in exactly the same man- 
ner as the blades of the propeller. By 
pumping oil under pressure into the 
hydraulic cylinders arranged in the cor- 
ners of this frame, stresses correspond- 
ing to the centrifugal forces are exerted 
on the blades. For test purposes same 
can lie increased manifold. The hy- 
draulic loading cylinder and the rods 
arc designed in such a manner that the 
adjusting mechanism in the hub also 
can be operated and tested under load. 
This check of the hub body primarily 
relates to measurements of the stresses 
occurring in the various parts of the 
casing. Figures 8 and 9 show calculn- 

carried out by means of tensometers on 
a test hull. The stresses on the hub cas- 
ing are as uniform as possible, being 
ascertained with the aid of a soap-skill 
model (Fig. 5). The supporting sur- 
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General Tires have 




To ihe manufacturer with one of the longest records 
of practical experience in building aviation tires — 

To the manufacturer who originated, developed 
and patented the streamline, smooth contour prin- 
ciple, out of which the modern airplane tire has 
come . . . To the manufacturer who served our 
armed forces long before the war . . . American 

dously increased strain of modern-day take-offs 
and landings. All-out for war and all-out for safety. 
General is demonstrating daily that it has what it 
takes to meet the vital demands of wartime aviation. 

THE GENERAL TIRE & RUBBER CO., AVIATION DIVISION, 
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Every step in the manufacture of Packard 
aircraft cable is carefully controlled, to 
maintain absolute uniformity. Packard 
cable is always dependable. 
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He’s stretching the range 
of a bomber 

big, high-flying bombers means they can carry jusi lhai much mor. 
fucb lengthening ^iheir bombing range. ^ ^ ^ ^ 

ihem and us hi Tokyo, Berlin, Rome. P ’ B P 

One of the principal reasons Hycar is so widely used in aircraft i 

of this All-American synthetic rubber, shown above in coagulated form 
can produce a saving of 15% to 25% over most other synthetics. An. 
with Hycar now being turned into literally millions of individual air 

of this saving becomes apparent. 

But Hycar is contributing more than its light weight to America" 


HYCAR 


CHEMICAL 

COMPANY 

Akron, Ohio 
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Acrotorque Wipers Assure Visibility, Through Rain, Sleet and Snow 

From a single motor unit, the ACROTORQUE All-Weather 
Windshield Wiper effectively clears one, two, three or more wind- 
shield sections of flat or curved glass. ACROTORQUE is the 
wiper now flying with the U. S. Army and Navy . . . proved in 
actual flying hours by U. S. Transport Lines from coast to coast. 

THE ACROTORQUE COMPANY 

4815 LEXINGTON AVENUE, CLEVELAND, OHIO 
565B WILSHIRE BLVD., LOS ANGELES, CAL. 
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essentially to bring enemy aircraft 
down, but rather to force them to fly 
above 5,000 ft. where anti-aircraft or 
fighter defences can deal with them. In 
particular, the deadly dive-bombing of 
local objectives is rendered impossible, 
and only the relatively inaccurate high- 
altitude bombing can be used. 

Fear of flying into cables has also 
caused the enemy to take drastic pre- 
cautions with its aircraft, which are 
sometimes fitted with devices such- as 
the fender form, designed to protect 
them, but which add weight and decrease 
bomb load and speed. 

CONVOY BALLOON BARRAGES 

The most recent application of bal- 
loon defence has been in the installation 
of this apparatus on merchant ships in 
convoy, and it has been most beneficial 
in reducing the number and efficiency of 
dive-bombing attacks on ships. 

Skippers now have so much confi- 
dence in the protection thus afforded 
them, that they are reluctant to sail 
without their “sausage,” and many cases 
have been recorded where Stukas have 
approached a convoy for an attack, but 
have given it up as a bad job on seeing 
the balloons go up. Before these were 
used, large kites were tried, but these 
were proved inferior. The naval type 
balloon is much smaller than the land 
type, having capacity of only 2,300 cu. ft. 
and mounting, instead of the bulbous 
stabilizing fins which are usually seen, 
four thin “shark’s fin” stabilizers stayed 
by bracing wires. 

' BALLOON LOSSES LIGHT 

Neither with the naval nor land-based 
type of balloon is there much wastage by 
direct attack from enemy aircraft. It 
is far too risky for the pilots concerned. 
By attacking the ballooons they auto- 
matically give their altitude to the anti- 
aircraft batteries which are only too 
glad to get the opportunity of an accu- 
rately-ranged target. Moreover, as one 
balloon goes down, another immedi- 
ately ascends in its place, and manu- 
facture and production is so well in hand 
that it can easily keep pace with losses 
through all causes. Greatest losses 
are incurred by damage from shell frag- 
ments of our own gunfire and, of course, 
lightning sometimes ignites balloons. 
High winds occasionally tear them from 
their moorings and they then drift across 
country and sea. or end their journey 
on a mountain side. 

However, from all causes balloon 
wastage is comparatively light. There is 
a complete turnover of new gas bags 
every few months. Continuous main- 
tenance is, of course, carried out on the 
site, and the fabric is periodically ex- 
amined for tears and leaks which affect 
buoyancy, and these are repaired. 

The barrage personnel was originally 


DARNELL 

CASTERS & WHEELS 


KEEP THEM ROLLING 



Darnell Casters, Wheels 
Speed Up Production in 
the AVIATION Industry 


Every type of caster and wheel 
used in the Aviation Industry 
fully described in this 192-page 
Darnell Manual. Write today. 


DARNELL CORP, LTD., long beach, calif. 

36 N. CLINTON, CHICAGO • 60 WALKER ST., NEW YORK 


AVIATION. April. 







WORLD LEADERSHIP 



Wilco Electrical Contacts 

and Thermostatic Bi-Metals 


* Jusl as Wilco research produced Electrical Contacts 
and Thermostatic Bi-metals which were chosen on the 
basis of their matchless performance and absolute de- 
pendability for use in practically every peace-time indus- 

being used for war purposes. 

* Wilco Electrical Contacts are performing with outstand- 
ing success in aircraft, tank, gun and ship applications. 

* Wilco Thermometals (thermostatic bi-metals) are be- 
ing used with equal success in various instruments for the 
Army and Navy. 


* Fast growing, too, are the uses for Wilco Powder Metal 
Contacts in higher frequency applications above 20 amps. 
Take advantage of more than 27 years Wilco experience. 
Without obligation send us your problems for analysis or 
write for a copy of the Wilco Blue Book of Thermometals 
and Electrical Contacts. 

Thr H. A. WILSON CO. 

105 Chestnut St., Netcark, N. J. 

Branches: Chicago * Detroit 
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Worthington 

AIRFIELD 

"Grass Blitzer" 

Solves your problem of 
developing and maintaining 
proper turf — faster , more 
efficiently 


% 

\ 

% 

% 


Frequent, regular cutting is necessary to develop thick, 
dense turf. Thick, dense turf accomplishes the follow- 
ing necessary objectives: 

1 Keeps down dust which is a cause of too frequent 

* motor tear-downs and parts replacements. 

O Helps eliminate hazards of loose stone, aggregate, 

* gravel, etc., injuring propellers during motor rev- 
ups, take-offs and landings. 

9 Absorbs rainfall, preventing muddy areas and the 

* danger of serious skids. 

A Helps eliminate wheel marks which can be photo- 
' graphed from as high as 30,000 feet. 

At 20 m.p.h. the Worthington Airfield "Grass Blitzer” 
cuts 46 acres per hour or 368 acres per 8-hour day — 
the largest capacity mowing machine ever developed. 
This high cutting speed enables the "Grass Blitzer” to 
keep out of the way of plane traffic. (A short-wave 
radio receiver is available to enable the field control 
officer to direct its movements and eliminate the 
danger of collision.) 

Maintenance of Dispersion Fields is simplified by 
the "Grass Blitzer” Transport Trailer which enables 
the tractor element to haul the cutting units for im- 
mediate use when and where needed at highway speeds 
in excess of 30 m.p.h., eliminating the necessity of 
mowing equipment for each individual Airfield sur- 
rounding a Main Base. 

Before purchasing old-style equipment it will pay 
you to investigate thoroughly the new Worthington 
Airfield "Grass Blitzer.” 


Tear out and mail this coupon, today, for 
handsome, illustrated catalog — "The 
Worthington Airfield ‘Crass Blitzer' — A 
Study of Airfield Turf Area Grass Cutting 
and Maintenance Problems. " 


WORTHINGTON MOWER COMPANY 
DEPT. A, A • STROUDSBURG. PA. 


WORTHINGTON MOWER COMPANY * 0DSESS 

MAIN OFFICE: STROUDSBURG, PA. . SALES AGENCIES: All PRINCIPAL CITIES CITY 
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HtyOlk MICRO SWITCH 

makes a contribution to the aircraft industry! 



The new Micro Switcli throttle warning 
switch bracket with the standard Air Corps 
Approved Type 31 Micro Switch offers a 
light weight, easily assembled device for 
closing the warning circuit. Since the 
bracket is considered part of the aircraft, 
no deviation permit is required. 
Retardation of the throttle moves the oper- 
ating lever A downward by cam action. 
This actuates the Air Corps approved 
Micro Switch through the spring sup- 
ported plunger B, thus closing the wam- 

If the circuit is to be opened with the 
throttle still retarded, the reset rod C is 
momentarily pushed, manually. This dis- 


places plunger B as shown in dotted lines, 
and permits the Micro Switch to return to 
its open circuit condition. Upon next ad- 
vance of the throttle, the spring carrying B 
returns it to its normal position ready to 
again operate the Micro Switch on next 
throttle retardation. 

Only a small motion of lever A is required 
to operate the switch, and an equally small 
return motion of the IcverA resets plunger 
B for the next cycle. Lever A may be over- 
traveled as much as A" beyond the point 
of switch operation. 

The standard, single assembly may be con- 
veniently ganged in two, three or four unit 
assemblies with operating levers on any 
desired centers. No close alignment is re- 
quired. Reset of any switch or switches 


that may have been operated is accom- 
plished by the one push control. When 

remote cable control can be used. 

A sample of this bracket and Air Corps 
approved switch will be sent on request. 
Examination will demonstrate its light 
weight, simplicity, and adaptability to a 
wide range of mounting methods. The 
same device has been found useful for 
operations other than throttle warning 
control, and Micro Switch engineers are 
ready to cooperate on such applications. 




MICRO SWITCH 


m 
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Maintenance Men 

( Continued from page 155) 


who have been restricted in their flying 
activity, have taken advantage of this 
opportunity to get their planes over- 
hauled at low cost without concern for 
the time element involved. The school 
is therefore able to continue providing 
the students with actual operational ex- 
perience which increases their stature 
for the important jobs they will be 
called upon to do in the nations vital 
commercial operational centers. 

The accompanying photographs and 
captions describe, in part, the methods 
and facilities used in producing main- 
tenance and service men for the Army 
and commercial flying services. 


Airliner Air 

( Continued from page 161 ) 


Two position damper motor 

Relay to close damper on fan sliut- 

Two position steam valves for the 
tempering coil 

Modulating steam valve on the main 
heating coil 

Duct-stat set at 35 deg. F. con- 
trolling the steam valve supply- 
ing the tempering coil 

Reverse acting pressure switch in 
steam main to close down fan in 
event of low steam pressure 

High pressure cut-out on the Freon 
compressor 

Solenoid operated water valve on 
the water line to the condenser. 

Heating plant consisting of the fol- 
lowing: 

A flash type boiler operating at 75 
to 100 lb. gauge pressure and 
capable of 360,000 Btu per hr. 
output. This boiler uses fuel oil 
and is complete with boiler feed 
pump, blower, and necessary 
equipment to make it full auto- 
matic in operation 

A steam main supplying steam to 
heating coils in conditioning cabi- 

Condensate return traps and main 
for return of condensate to re- 

A vented receiver to collect con- 
densate and supply the boiler feed 
pump by gravity. This tank is 
equipped with a float control valve 
for make up water as required. 



Speed Up Assembly 
with REX-FLEX 


STAINLESS STEEL FLEXIBLE TUBING 

Rex-Flex Can Be Readily "Snaked" Into Place 
In Cramped Installations Such As Elbows 
and Sharp Bends, Eliminating Joints. 


Aircraft manufacturers simplify 
many installation problems in- 
volving air ducts, blast tubes, 
radio shielding conduit, power 
plant accessory parts, oil and 
gas flexible lines by using 
Rex-Flex Stainless Steel Flex- 
ible Tubing. Extremely light in 
weight; bendable in multiple 
planes; obtainable in long 
lengths. 

High Fatigue Value- 
Heat and Corrosion Resistant 

Rex-Flex Stainless Steel Flexible 
Tubing is available in five wall- 
forms, all of which can be com- 
bined in a single one-piece 
length, with straight walls and 
corrugated sections at desired 

intervals. Sizes 5/16" I.D. to 5" 
I.D. incl. Made of 18-8 (Aus- 
tenitic) Stainless Steel. Fittings 
are attached to tube ends by 
circular resistance welding. 

No Flux, No Flame, No Quench- 
ing-Producing Absolutely Tight, 
Homogeneous Assemblies 



— — Data and Engineering Recommendations on Request 

CHICAGO METAL HOSE 

CORPORATION 

MAYWOOD, ILLINOIS 
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PENCO 

Steel Shelving 

differences of race, language, climate, 
J w ■_ LL.,, geography, and temperament. We can- 

Good Neighbors , not build our future commerce by follow- 

( Continued from page 55) mg old textbooks or by sending the 

office boy down to negotiate our trade 

★ first aid for 

Victory 

production 

boss and a job he must do first hand, 
been ripped to shreds by the European And that means that he — many thou- 
holocaust. Normal sources- of supply , sands of him — will have to pile into an 
for many vital items were closed, and j airplane and go down for a personal 
ordinary outlets for vast quantities of . study of the particular situation which 
coffee, meat, hides, wool, rubber, tin. ; interests him. As our western hemis- 
and manv other products were closed phcrc trade expands, this problem will 
by the blockade and shipping shortages. t likewise increase and bring with it an 
inevitable tightening of the bonds be- 
AVAILABLE RAW MATERIALS hvee „ Nort| , Snu „, America. Wc 

The loss of the supply sources in the must bear in mind that most South 
Far East will make it imperative that American people are linked closely to 
the South American sources be tapped Europe bv ties of blood, culture and 


with all possible speed. Rubber and tin. commerce. Our chief hope of modify- 
wliich we had formerly obtained from jng this picture to our mutual benefit 
Judo-China and the Dutch East Indies, is to make the fullest use of the airplane.' 
are available from the forests and mines For example, we have arranged to 

of Brazil, Bolivia, Peru and Central publish a catalog in both the Spanish 
America. Manganese and platinum, for- and Portuguese languages, listing the 
merly imported chiefly from Russia, are products of the Los Angeles area with 
available in Brazil and Colombia. Cop- directions as to how they may be ob- 
per, hides, chromium, nickel and tung- tamed. This catalog is being sent to 
sten can all be supplied from South a select list of Latin American business 
American countries. We already have men by air mail, and many of the prod- 
a large trade in such products as coffee, nets listed in the catalog will be shipped 
meat, nuts, tobacco, fertilizer, oil seeds, by air express, 
bananas, hardwood lumber, fresh and 

UP 

★ Saves Floor Space 

★ Saves Time and Material 

★ Simplifies Storekeeping 

★ Splinter- and Fire-proof 

FREE CATALOG! 

Contains useful 

BjllS cerning types, 

: 1 sizes and gauges 

of PENCO Steel 
— Shelving. Illus- 

trates construction and assembly 

During the war and after the war, this It can be seen then that the airplane 

trade can be materially expanded. When is making it possible to establish the 

the war is finished and we get back to necessary contacts rapidly, and it is 

the business of producing peacetime and through this means that a firm founda- 

consumer goods, we can find in South tion is being laid for future expanded 

can products as crude and fuel oil. gaso- exchange of samples, commercial papers, 

line, kerosene, machinery of all kinds, and bills of lading, and the air mail is 

walnuts, furniture, building materials, providing the means for the rapid inter- 
electrical equipment and appliances of change of vital information and busi- 

all kinds, industrial chemicals and many ness agreements, 
other items. It seems definitely within the realm 

In all of this it is important for us to of possibility, too, that many items of 

remember that there are 20 different critically needed raw materials will be 

countries in the Latin American trade transported by air from South American 

area. These people must be understood reservoirs oi supply to the United States, 

by us if we are to do business with South America has been the proving 

them. They are sharply divided by ground for air freight, and such opera- 

carrying capacities. Write for your 
copy today or wire for details. 

STEEL LOCKERS AND SHELVING 
STORAGE CABINETS 
TOOL STANDS & CABINETS 


AllOthCr Solo • • • "Alone in the air" is the 
• Simmonds-Benton Power Plug — the only plug with 

«Bl\ / * * * Triple Toper Seal. Note the tapered sealing 

VHl' 1 ' sleeve, tapered spiral winding, and tapered bushing 

1\«^- : — for dependable performance under the toughest 

conditions. Interchangeable-replaceable part con- 
struction is another Simmonds-Benton feature, 
making thorough inspection easier and quicker, 
lengthening useful life. 

fll* DISTRIBUTORS: We have a proposition that will interest 

well-established dealers. Write for the facts. 

Penn Metal Corporation 
of Penna. 
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— to maintain consistently uniform quality in 
the manufacture of Globe Steel Tubes. A 
large and fully equipped chemical and phys- 
ical laboratory, manned by graduate metal- 
lurgists, is basic to the exact control of pro- 
duction maintained at Globe Steel Tubes Co. 


In addition to the most advanced machinery 
and methods in the mill, under the direction 
of a large staff of experienced engineers 
and technicians, the Globe Steel Tubes Co. 
laboratory is another important factor which 
contributes substantially to the inherent 
quality of Globe Steel Tubes . . . quality 
which has won them high recognition with 
utilities, leading railroads, industrial and 
marine boiler builders. 
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Gathering, editing and distributing 

INFORMATION for users of alloys 



To aid users of Nickel alloys, thirty 
service centers are maintained in 
industrial areas. From these strateg- 
ically located key points, our field 
representatives are oil call to advise 
American industry about the selec- 
tion, fabrication and uses of ferrous 
andnon-ferrousmaterials. Assistance 
is also given on problems arising 


from the temporary lack of Nickel. 

Through the years, research, field 
studies and user experience have all 
contributed to a fund of practical, 
time-proved information. Many of 
these data have been compiled in 
convenient printed form, useful 
both to experienced men handling 
new materials or performing un- 


familiar operations . . . and to the 
many new employees. 

Now . . . when minutes and ma- 
terials are so vital . . . make f ull use of 
this metal-working experience. Send 
for a check list of helpful printed 
pieces on the selection, treatment, 
fabrication and use of Nickel alloys, 
or send your specific questions to: 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 WALL STREET 
NEW YORK, N. Y. 
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tions have been conducted on a rapidly 

date, most of the cargo has consisted of 
finished products and livestock, but with 
time of the essence, it seems certain 
that great shipments of raw materials 
will be transported by air. As a result, 
an entirely new concept of trade rela- 
tions with our neighbors will be estab- 
lished. 

Aviation is giving us the means by 
which to make the most of our golden 
opportunity to become mutual custom- 
ers and business associates. Once we 
have established trade relations, we 
should be able to rely upon the Ameri- 
can tradition of the square deal to build 
a foundation of good will for Western 
Hemisphere business, political, and so- 
cial solidarity that will set an example 
for a world determined to achieve a 
democratic peace. 


Book Review 

( Continued on page 194 ) 


If one ever had any difficulty in com- 
mitting to memory the various cloud 
formations and their names, he will find 
in this book a simplified glossary sup- 
plemented by a splendid collection of 
cloud paintings. Mr. Sloanc has done 
with his brush what St. Exupery did in 
writing to bring to the realer a sensi- 
tive and appreciative glimpse of the 
flyer's element. 

After closely examining the origin 
and characteristics of the various cloud 
formations, the author describes by 
means of well chosen text and car- 
toons, the origin of ''weather." its meas- 
urement. and its presentation in the 
form of weather maps for the guidance 
of pilots. Scattered throughout, the 
pilot-reader will find many pertinent tips 
on how to conduct himself in flight 
through various weather conditions. 


WINGS OF DEFENSE, by Captain Burr 
W. teyso/i. Published by E. P. Dutton & 
Co., Inc., New York. Illustrated. 210 


For the layman just awakening to the 
airplane's vital place in world affairs, 
this book gives an excellent sketch of 
the types of planes employed by both 
land and sea forces, together with an 
outline of the facilities needed to pro- 
vide the planes and the men to fly and 
maintain them. In almost every case, 
today's ships and their functions are ex- 
plained against a background of the 
lessons learned in World War I, when 
Captain Leyson was fighting as a pur- 

Of particular value is the explanation 
of the tremendous problems surrounding 
expansion of production. 

In addition to the chapters on fight- 
ers. bombers and naval aircraft and 
their functions, the book also traces the 
development and paratroops and bomb- 
ing. The oft-criticized educational re- 
quirements for Army and Navy pilots 
are defended in the chapter on pilot 
training, which sketches the develop- 
ment of both equipment and the kinds of 
flying necessary in modern warfare. 


WOMEN WITH WINGS, by Charles B. 
Planck. Published by Harper & Brothers. 
New York. 333 pages. S2.75. 

"Seven months after the first man 
flew, the first woman flew. In 1804 
Napoleon named a woman his Chief of 
Air Service." That’s the way Mr. 
Planck’s book starts, and it stays just 
as good all the way through such chap- 
ters as The Hands That Rocked the 
Crates, Well — A Woman Taught Me 
to Walk, With Plane and Helmet 
Through the Public Prints. It sounds, 
and is, positively amusing, because the 
author is an irrepressible light-heart, 
but actually the book is loaded to the 
critical point with sound information. 


FOR AIRCRAFT HYDRAULIC SYSTEMS 

The Simmonds - Olaer ACCUMULATOR 



K&niSSliSlli 




AVIATION, April, 1942 







Altschul 

(Continued from page 149) » 


slightly more than $-1,000,0110 annually.. 
This amount looks rather picayune whei'i 1 
compared to the earnings of most any 
single industrial company of national 
importance. Further, only a few air 
carriers have thus far demonstrated any 
real earning power — American, Eastern 
and Northwest. 

The proposed tax measure together 
with disquieting war developments were 
primarily responsible for most of the air 
transport securities breaking to new lows 

stances perilously close to the bottom 
levels established during 1938 and 1939. 
The general market, of course made 
new lows as well. 

Eastern Air Lines, for example, dur- 
ing 1941 and early 1942. while "heavy” 
at times, repeatedly refused to penetrate 
S24 per share one the downside. While 
a certain amount of weakness was in- 
duced by the examiner’s report recom- 
mending reduced mail compensation, it 
was the tax and war news which first 
swept the supports away with the stock 
breaking badly through its old resist- 
ance level. 

Similarly, American Airlines, in the 
face of an excellent earnings report, 
broke through its previously established 
resistance level of $40 per share. The 
special stock offering of 93,769 shares 
and the subsequent CAB decision fur- 
ther pounded the stock to a new low. 

NORTHWEST STOCK STRONG 

The strongest acting airline security, 
has been Northwest Airlines, Inc. While 
listed on the New York Stock Exchange - 
for only slightly more than a year, the 
stock has given an excellent account of 
itself. At one time. United Air Lines. 
TWA and Penn-Central all sold at 
higher levels than Northwest. Today, 
this is no longer true. This favorable 
action may be attributed to a genuine 
earnings record on the part of the com- 
pany. There is also considerable "ro- 
mance” attached to Northwest in terms 
ot possible new routes. The company’s 
application for a route to Alaska has 
come in for considerable discussion in 
view of that area's importance. North- 
west also has fiscal year benefits, its 
yearly books being closed on June 30. 
This should delay the effect of any new 
taxes imposed by a full year. 

While most of the major airlines 
(American, Eastern, United, TWA and 
Penn-Central) report on a calendar 
year basis, the bulk of the smaller air 
carriers close their yearly accounts on 
a fiscal basis, usually at June 30. 

Returning to the American Airlines 
offering provides an interesting side- 
light. It must be noted that this trans- 


action represented no new financing for 
American. This stock came from the 
Aviation Corp. which received a total 
‘ of 193.769 shares upon converting 
.American Airlines debentures at July 
il, 1941. At that time there was some 
question as to the legality of Aviation 
Corp. being permitted to hold this stock 
yitliout approval of the CAB. 

. Under Section 408 of the Civil Aero- 
nautics Act of 1938. it is unlawful un- 
less so approved for “any person en- 
gaged in any other phase of aeronautics 
to*acquire control of any air carrier in 
any manner whatsoever." As Aviation 
Corp. has long been identified with air- 
craft manufacturing properties. (Vui- 
tee, for one), a conflict with the statute 
appeared possible. 

This provision of the 1938 act re- 
tained a principle oi the Air Mail Act 
of 1934 separating any interests exist- 
ing between an air mail contractor and 
an aircraft manufacturing company. It 
was this provision which, in early 1938. 
finally, led North American Aviation 
Inc to dispose of Eastern Air Lines. 

Aviation Corp. solved its dilemma by 
depositing its American Airlines stock 
with Jesse Jones, as trustee. Provision 
was ma 'e for the termination of this 
trust at (.my time during its specified 
life, by the sale of the trust certificates 
by Aviation Corp.. in which event the 
new holders could surrender their trust 
certificates and receive the actual stock 
from the ‘rustee. At the time of this 
agreement! there was good reason to 
believe that Aviation Corp. was strongly 
disinclined ,to dispose of its American 
Airlines stack. 

Now, about eight months later, in a 
surprise move Aviation Corp. decides 
to sell half of its American Airlines 
holdings. This move brings its present 
investment in the aijftlie to about 18 
percent of the outstanding common 
stock. This still leaves Aviation Corp. 
as the largest single stockholder in 
American Airlines and magpbe construed 
in the eyes of the Clra/as the con- 
trolling factor. Under such circum- 
stances, it would not be very surprising 
if the remaining 100,000 shares of 
American now held by Aviation Corp. 
were to be sold in the -near future. 

SHIFT TO MANUFACTURING 

Why this evident sudden departure 
from the air transport industry by Avia- 
tion Corp. ? This action- may not only 
obviate any possible future conflict with 
the CAB, but may represent another 
phase in the broadening of interest in 
aircraft manufacturing by Aviation 
Corp. Early this year, Aviation Corp. 
caused Vultee Aircraft, which it con- 
trolled through a 71 percent stock 
ownership, to acquire control of Consoli- 
dated Aircraft Company. Ultimately, it 
is proposed to merge both aircraft prop- 


erties under one corporate structure. 

This constant shift to manufacturing 
by Aviation Corp. 1- similar to the pat- 
tern pursued by C neral Motors Corp. 
many years ago. 

There are two phases to aviation — 
m f ctun g and transport. Experi- 
ence indicates that in the long run the 
manufacturing end of any transportation 
generally is the more profitable — or at 
least easier to manage. This line of rea- 
soning is clearly evident when the intri- 
cate threads of General Motors’ ten 
years of endeavors in aviation are un- 
spun. Almost forgotten is the one-time 
interest by General Motors in TWA 
along with complete ownership, through 
North American Aviation, of the com- 
pany now known as Eastern Air Lines. 

General Motors sold its TWA in 
193S, and ever turning to manufactur- 
ing in preference to air transportation 
activities, caused the properties repre- 
senting Eastern Air Lines to be sold in 
1938. Such sales not only avoided pos- 
sible conflict with the Air Mail Act of 
1934 but also permitted General Motors 
to concentrate in that phase of aviation 
it preferred and where it considered the 
best profits to be — in manufacturing. 

Similarly, the properties in the Avia- 
tion Corp. orbit may now be submitting 
to a rearrangement so that complete 
concentration may be devoted to manu- 
facturing and where all possible re- 
sources may be required. 

Certainly, Aviation Corp., in retro- 
spect. did not employ the most favor- 
able timing in the disposal of its Ameri- 
can Airlines stock. During 1940. this 
stock sold as high as $75 per share. 
While Aviation Corp. owned American 
Airlines debentures at that time, such 
securities were convertible into common 
stock at that period and could have been 
sold in that manner if so desired. In any 
event, Aviation Corp. realized a profit 
of about $2,400,000 on this transaction 
which will be subject to a normal in- 
come tax of at least 24 percent. More- 
over, if it is intended to sell the remain- 
ing 100,000 shares, it is likely more 
propitious markets will be awaited. 

Aviation Corp. also owns 183,477 
shares or about ten percent of the out- 
standing common stock of Pan Ameri- 
can along with investments in New York 
Shipbuilding and Auburn Central. 

It is in Vultee. however, that Avia- 
tion Corp. has staked its destiny. As 
part of the Consolidated deal. Aviation 
Corp. purchased an additional 150,000 
shares of Vultee common stock, bring- 
ing its interest in that company to 
902,168 shares or about 85 percent of 
the outstanding common stock. When 
Vultee and Consolidated are ultimately 
merged, Aviation Corp may be in con- 
trol of what may turn out to be the 
largest aircraft manufacturing enterprise 
under one corporate structure. 
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IN WAR AS IN PEACE 
EDO STANDARD FLOATS 


For 17 years the Edo organization has applied 
itself to the building of all-metal seaplane floats. 
Early it was recognized that the production of 
float gear to the highest engineering standards 
would claim the full energies and technical skill 
of an entire organization— research, engineering, 
manufacturing and flight testing. 

Holding to its special field, Edo has kept pace. 


step by step, with aviation's far-reaching advances. 
Today Edo floats are not only the most numerous 
in service but are recognized as “standard the 
world over” — unsurpassed for efficiency in the 
air and on the water. 

No greater proof of the inherent soundness of 
L. o design and construction could be asked than 
•he simple fact that standard “commercial” Edo 



Twin Float installations — without modi- 
fication — arc now capably serving on 
naval and military aircraft of the United 
States and allied nations. 

If you arc a civilian pilot-in CPTI* 
training, on CAP duty, or serving in other 
ways — you may equip your plane with 
standard Edo Floats with the knowledge 
that better floats are not made. For de- 
tails, w r rite Edo Aircraft Corporation, 
402 Second St., College Point,L.I.,N.Y. 



STANDARD THE WORLD OVER 
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G-E Swilchette Weighs 9 grams; measures 1 in. x ! j in. x !? 
in.* comes in either single*circuil or two-circuit Form, and provides 

normally open and one normally closed contact; has double-break 
contact construction. See Bulletin GEA-381 8 ior further information. 


Sensitive D-C Relay Weighs 3 '4 ounces,- has a maximum con- 
tinuous rating of 2 amperes at 32 volts, d-c, and a maximum make 
or break rating of 10 amperes; provides single-pole, double-throw 
contact arrangement. Sealed aluminum cover protects relay from 
dust and ogoinst damage from rough handling. Detailed description 
in Bulletin GEA-381 9. 




Aircraft Solenoid (Type G-9) Weighs 2.1 pounds; operates on 
4.3 amperes at 24 volts, d-c, in 20 C ambient temperature. Built to 
meet U. S. Government specification. Complete details given in 
Bulletin GEA-3820. ' 


G-E Aircraft Controls 
Meet These U.S. 
Govt. Requirements 

1. Navy 200-hour salt-spray test 

2. U.S. Govt, vibration .stipulations 

3. Operate at rated current up to 40,000 feet altitude 

4. Withstand linear acceleration of 10 G applied in 

5. Operate at temperatures from — 40 C to 60 C 
or 95 C 



Limit Switch Weighs 2.1 5 ounces; contact mechanism is the G-E 
swilchette; has 7/32 in. overtravel; measures approximately 1% 
in. x 2 in. x 1 14 in. For full information about this sturdy, aluminum- 



Single-pole Relay Weighs 3.7 ounces; has a maximum contin- 
uous rating of 20 amperes at 12 or 24 volts, d-C; provides one 
normally open, or one normally open and one normally closed 
contact. Two-pole and three-pole forms of this relay are also avail- 
able. Bulletin GEA-381 3 gives complete details. 


General Electric 

jaw offiew 

Aircraft Controls 



Single-pole Relay Weighs 6.1 ounces; has a maximum conlin- 

normally open double-break contact. Detailed description in 
Bulletin GEA-381 5. 



Dynamotor Contactor Weighs 2.3 pounds; operates on 12 or 
24 volts, d-C; handles an inrush of S00 amperes at 28 volts; provides 
one single-pole normally open contact; has a 50-ampere rating 
based on the'NEM A 8-hour test. Bulletin GEA-381 2 gives full 


General Electric announces a line of 
control devices for aircraft electric systems. 
Most of the devices shown here are already 
in production; others will be shortly. Our 
Research Laboratory, our designers, and our 
manufacturing organization are pledged to 
meet the rigid standards of today’s fight- 
ing ships. 


If You Don't See 
What You Want... 



A new and fast-moving industry calls for the de- 
velopment of many new electric products. We 
invite you to bring your special control problems 
to our Industrial Control Division. Its engineers 
will gladly discuss with you the design of new 
electric control devices to meet your needs. 

For bulletins listed under pictures, 
or for information about the design of new prod- 
ucts, write Section 676-72, General Electric Com- 
pany, Schenectady, N. Y. 




The cry is for ACTION, for OFFENSE 

- - and Curtiss planes again are striking 
\with bombs, with bullets. 


In ONE way all these American war planes are alike 


★ All American fighting planes have one important 
feature in common: their engines are designed for 
high-octane gasoline. That's the basic reason why 
they have more power than similar enemy planes. 
And because they have more power, they will— plane 
for plane— outfly and outfight our enemies'. 

We alone have all three things needed to produce 
high-octane gasoline— and plenty of it: one — vast 
resources of high quality crude oil; two — superior re- 


fining processes, developed by America’s petroleum 
industry; three — adequate production of anti-knock 
fluid to improve octane ratings of military gasolines. 

The makers of Ethyl brand of anti-knock fluid 
have geared their plants, laboratories and technical 
staffs to meet the oil industry’s war needs. Until 
victory is won, our Army, Navy and Allies have first 
call on Ethyl fluid to make fighting fuels for planes, 
tanks, armored cars and other mechanized equipment. 
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pHECK these advantages of the Torrington Needle 
Bearing— advantages that have been tested and proved 
in thousands of applications — and see how every feature can 
be utilized to fill a wartime need in your product designs. 
1. The Needle Bearing is available jor prompt delivery on 
priority orders, in the standard sizes and designs that are 
most practicable today. Production capacity at Torrington 
has been expanded to care for all essential requirements 
with the promptness you need to maintain your manufac- 
turing schedules. 

a. It is easy to install, ideally suited for high-speed pro- 
duction line methods. Built as a single compact unit, the 
Torrington Needle Bearing is pressed into place in the 
housing in a quick, simple operation. 


5. It needs little attention in service. As a result oi 
cient system of lubrication, only occasional ren 
lubricant is necessary. Its high load capacity assui 
bearing life, even in continuous operation under hea' 
Let a Torrington engineer show you how this 
bearing can help you key your designs to wartim. 
tions. For details, wire, phone or write for Catalog f 
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50 SUBJECTS 

16 MM SOUND-ON-FILM 


5 ON THE ENGINE LATHE 



WITH 

U. S. OFFICE OF EDUCATION 


MOTION PICTURES 

that help to teach 


AMCHfHE SHOP 
WORK! 



5 ON PRECISION MEASURING 



2 ON THE RADIAL DRILL 


Now more than ever before, speed in the training of new workers is 
vital! You can accelerate your own training program by the use of 
u. s. office OF education teaching films! 

Produced for the United States Government ... for the specific 
purpose of aiding the nation's armaments program . . . these 16 mm 
Sound-on-Film motion pictures are accurate . . . authentic! They 
were made under the supervision of old-line experts. Leading indus- 
tries cooperated in their making. They conform to the best in machine 
shop practice. They are low in cost because the government wishes 
to see them used as widely as possible. 

Thousands of these teaching aids are in use right now, and those 
who have seen them call them one of the greatest contributions ever 
made to American industry and American workers. 

Speed Victory by putting these motion pictures to work for your 
organization now! Without delay, write for complete information on 
prices, lengths and subjects. Act today! 



AVIATION. April. 



LIGHT , STURDY, AND COMFORTABLE 
AIRCRAFT SEATING 


. . A/uktafa , 

IS NOW USED FOR THESE 
DEFENSE APPLICATIONS 

★ Aircraft Pilot Seals and 
Bocks 

-k Aircraft Gunner Seols 

★ Ambulance Pads and 


Seats stay comfortable — permanently — when they are 
cushioned with Nukraft. Made from sterilized hair, 
sprayed and dipped in a flexible binder, formed into 
figure 8 loops, and vulcanized — Nukraft always springs 
back up to shape no matter how ojten weight is applied. 
Thousands of hair springs cradle the weight . . . con- 
form to every shift of the body . . . and will keep right 
on day after day maintaining comfort. Nukraft is light, 
impervious to water, durable — in fact a wholly desirable 
cushioning material for aircraft seating. 

NUKRAFT IS AVAILABLE IMMEDIATELY 

Particularly important in these days, Nukraft is avail- 
able immediately for aircraft seating. It is easy to use 
and inexpensive. Write today for full information about 
the advantages of Nukraft cushioning for you. 


NUKRAFT 


MANUFACTURING COMPANY 

136 ALPINE ST. SHELBYVILLE, IND. 
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TheTault Finders at Work. . . 


ve— s 


RATION EXPERTS 

American and Canadian Agent: 
E. Cantin, 101 Park Av., New York 
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aircraft instruments 


how to use them 
how to test them 
how to repair them 
how to install them 

JUST OUT! 


All who are in anyway concerned with air- 
craft instruments will find this the one com- 
plete, practical manual on the subject. The 
book describes in detail all types of aircraft 
instruments — engine, navigation and flight — 
and makes plain the fundamentals of their con- 
struction and operation. It gives further com- 
plete methods for installation, use, testing, 
trouble-finding and repair. 


GEORGE E. IRVIN’S 

AIRCRAFT 

INSTRUMENTS 


T* HE full and explicit treatment presented in this book is in 
accordance throughout with manufacturers’ recommended 
methods and airlines' procedures for all operations covered, 
and includes copyrighted information from these sources as 
well as working charts, formulas, tables, trouble-finding lists, 
etc., not heretofore available in a single book. 
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DON’T THROW AWAY YOUR BROACHES or 
REAMERS Because they are a LITTLE UNDERSIZE 


WiTI 


Use the SUNNCN “MA" Precision 
HONING MACHINE to take out 
that Last Thousandth or so . . . 


Reamers and broaches are expensive — and hard to get! Don't 
discard them simply because they are a little undersize. Go 
ahead — use them os long as you. can — and remove that last 
thousandth or two with the Sunnen "MA" Precision Honing Machine, 
longing defense manufacturers the country over ore using 
machine to accurately finish internal cylindricat 
185" to 2.400". Accuracy within .0001" is guar- 
anteed and has often been held to .000025' 
in production work. 

Solves Five Important Problems 

1. Corrects errors of out-of-roundness and taper caused by 

2 . Produces super-smooth surface finishes. 


4 . Maintains alignment already established by previous oper- 

5 . Provides simple, low cost method for accurately duplicating 

Relieves Big Internal Grinders — Can Be Set Up 
in a Minute— Does Not Require Skilled Labor 

located in a minute. Any intelligent workman— or girl— can 
produce precision work with only a few hours' practice. You 
can shift your highly skilled labor to other jobs. 

HJtile [ot FREE JZulletin 


m SUNNEN PRODUCTS CO. Canadian Factory: Chatham, Ontario 
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• If you have a war contract, you 
must have speed from whomever 
estimates and handles your subcon- 
tracts. If one or more of those sub- 
contracts calls for products or parts 
of products fabricated of sheet 
metal, Lyon can give you the quick 
action you need. We've been organ- 
izing for just this sort of speedy action 
for more than a year. 

Result! Our field men are speci- 
ally trained to handle your prob- 
lems promptly and efficiently, as- 
suring that no time will be lost 
when they reach our War Order 
Planning Staff. 

So, if you have units to make for 
Uncle Sam that require fabrication 
of No. 10 to No. 24 gauge sheet 
steel . . . let's go. Lyon has the facil- 
ities and the "know how" to make 
them for you in large quantities . . . 
made the way you want them . . . 
ready when you need them. 

LYON METAL PRODUCTS, INCORPORATED 
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Three things you should be sure of 

IF YOU FLY FOR THE C.A.P.! 

THE WEATHER - YOUR DIRECTION - YOUR POSITION 



RCA AVIATION 
RADIO RECEIVER 





FOR AVIATION RADIO 

CAMDEN. N. J. 
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PROVED BY YEARS OF AIRCRAFT SERVICE 

OHMITE .‘/t/iiiiJii/.i, SReltUcM, -fn/i !/ 'll' </<;/'<’•> 


OHMITE MANUFACTURING COMPANY, 4946 Flournoy Street, Chicago, U.S.A. 
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DESPATCH 

OVER CORlPflDV minnEPPOLis, minnESOTD 
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This NEW Cross-Country Trainer lias 


ETEUTIIIH... 


For several months WACO has 
worked with Civilian Pilot Train- 
i ng Program operators, pilots and 
mechanics to equip this new model VKS-7F with 
everything needed for the CPTP cross-country 
instruction and instrument training. 

Powered with the Continental W670-M en- 
gine . . . the same reliable series used in the 


famous WACO UPF-7 secondary trainer . . . 
equipped with vacuum flaps, controllable pro- 
peller, and all required instruments and radio 
equipment — this new ship is ready to begin your 
cross-country program. 

Due to priority requirements, we suggest that 
you anticipate your needs and wire your order 
immediately. 
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/UR i 


rcdented Five 


r Plan is 


(o 1 000 exclusively numbered volumes. Il comes 
you as a result of the tremendous demand by as 
tion's key men, top-flight organizations and at- 
nautics' enthusiasts the world over for the nota 
work AEROSPHERE has done, and will contir 
-, for the published record 


the w 


rids 


The fact that aircraft, engine and equipment 
manufacturers, military and government offices and 
individuals in all walks of life touched by the far 
reaching effects of aviation now use AEROSPHERE 
daily is a testimonial to the vital importance of the 
services the editors of AEROSPHERE perform. 
Your possession of an exclusively numbered copy, 
, each year as issued, is fine tribute on your part to the 
memorable labors of the air man through modern 


history and a point of pride that will be enhanced 
year by year as the future history of aeronautics un- 
folds before you in your own personal AERO- 
SPHERE library. 

Here is what yon receive when you are numbered 
among the 1000 subscribers to I he Fire Year Plan 
(starling with AEROSPHERE* 1942) : 1) Your 
copy, under the limited subscription, will be exclu- 
sively numbered, the same number to be used each 
year ; 2) Your copy will be personally autographed 
by the Editor; 3) Your name will be stamped on 
the front cover of each copy; 4) Subscribers will 
receive the first copies printed before any general 
issue to the public. The order of receipt oj your 
subscription * will determine what your number will 
be and renewals will be privileged to continue under 


the j 
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SHOP FURNITURE OF 


STEEL 

• 1367 Bench combinations available 
in varying heights, lengths and 
widths to meet every normal and 
special shop need. 

• A wide range of Tool Stands and 
Cabinets, Foremen's Desks, Stools, 
Chairs, Hand Trucks, Lift-Truck Plat- 
forms and Tote Pans for stream-lined 
production efficiency. 

• "Hallowell" Shop Furniture of Steel 
is famed for durability, refinements 
in design and attractive appearance. 
Built for long service, and utmost 
practical convenience of the user. 
And — prices are right. 

• Send for Catalog today. 

Standard Pressed Steel Co. 


YOU CAN GET 

THE SHOP SET-UP YOU WANT — with 
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Everything in Fabric! 

BLIND FLYING HOODS ANYTHING OF FABRIC 
ENGINE COVERS COCKPIT ROLLS 

LANDING GEAR, TAIL WHEEL COWL PADS 

ANO STICK BOOTS STRAPS 

FUME PROOF SLEEVES PAD ASSEMBLY HEAD RESTS 
HUB COVERS CORD ASSEMBLIES 

CUSHIONS WING COVERS 

CRASH PADS FUSELAGE COVERS 

FLOOR COVERINGS CONTAINER ASSEMBLIES 

SEATS FLEXIBLE GUN HEAD CUSHIONS 

LIFE PRESERVER CUSHIONS GUN BLAST BOOTS 

Contact! 

No matter what you want, in this classifica- 
tion, in fabric or leather, contact us — we 
produce the highest quality work only 



SI L. POTTER, MIC. 


BETHPAGE, Li, N. Y. 

Tel. HICKSVILLE 233 


MAILING LISTS THAT WORK 


OVERTIME 







ANY ACTUS HOSE CLAMP 
WILL FIT ANY SIZE HOSE 



Clamps are now used by the U. S. Navy 
and Coast Guard, British Air Ministry, 
Canadian Government and leading air- 
craft and engine manufacturers. They are 

LIGHTER-STRONGER— QUICKER 

Let us show you how ACTUS Clamps will 
help you in your production schedules. 



ACTUS PRODUCTS CORP. 

MOUNT VERNON, NEW YORK 



v for today . . . and every 
day and night ... is top-production from each 
machine and operator working on any type 
of aircraft parts. And the straightest course 
to this objective can be plotted and controlled 
by accurate production records supplied by 
Vecder-Root Counting Devices. So if you arc- 
in command of any branch of aircraft pro- 
duction, see exactly how your machines and 
operators can counc on Veeder-Root Devic- 
es to gain higher levels of output. Write to 
Veeder-Root Inc., Hartford, Conn. 
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5 Profitable Reasons 

FOR ORDERING YOUR CASTINGS 

from WELLMAN 


M ANY prominent aircraft firms are ordering 
magnesium and heat-treated aluminum 
castings from Wellman, because Wellman Serv- 
ice offers these advantages: 

■I PROMPT DELIVERIES. Our enl 
| . tion, including personnel, eqi 
plant capacity is geared up to 
ing schedules. 

2 ADEQUATE FACILITIES. A i 
. plant offers 40.000 sq. ft. of a 
pacity. Also, our older plan 
streamlined for faster producti 

3 PRECISION QUALITY. Welln 
. have the fine degree of accurc 
for aviation work, if necessary, 

— 1/64". 

4 EXPERIENCED PERSONNEL. Oi 
. have a background of 3 
aluminum, and 10 year 

5 QUALITY CHECKING. The 
. man castings is rigidly 
tories. X-ray apparatus a 



«T» WIEDEMANN TURRET PUNCH 

/Z'/* M/Nt/TfZ- FOR 1st PIECE 

7 Vi 


mMkmm 


WIEDEMANN MACHINE CO. 
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These superb machines, built to deliver any speed up to 
two miles of saw blade travel per minute without vibra- 
tion, are doing hundreds of metal-cuiting and other jobs 
in a fraction of the time previously required, in plants 
throughout the aviation industry. To increase production 
and make important savings in costs by all means investi- 
gate them, at once. A line requesting Metal Cutting Band 
Saw Bulletin will bring you the complete facts promptly. 
PERFECTLY SAFE: Two-Wheel Lockheed Hydraulic Brakes 
automatically and instantly stop the wheels in case of saw 
blade breakage — completely guarded. 


Many HIGHLY DE- 








1 


f 

T 

other band saws are in- 
corporated in TANNE- 
WITZ HIGH SPEED 



k 

* 

BAND SAWS. 

Built by 

Sowing Machinery Specials, 





* POWER DIVE AT * 



I N the Thurston Laboratories we 
"power dive" all fabrics on a tensile- 
strength recorder before we allow them 
to carry the AIRWING label. 

It is a careful test, because vastly im- 
proved aircraft performance is making 
severe demands on the fabrics in use 
today. That is the reason why every 
specification is subjected to thorough 
testing in our Laboratories. When you 
see the AIRWING name on fabrics or 
tapes you can be certain of assured per- 
formance, guaranteed to exceed speci- 
fication figures. 

The famous AIRWING line includes 
airplane fabrics, balloon cloths, utility 
cloths. A complete selection of tapes 
comprises pinked edge and sealedge 
tapes, herringbones and predoped tapes. 
AIRWING tapes are available in all 
widths, cut in our own factory. 

If you insist on AIRWING Fabrics 
and Tapes, you can be certain of proved 
performance. 



W. HARRIS THURSTON 


* THURSTON CUTTING CORPORATION * 
Main 0$ec: 40 Worth Strict. New Yort, N. Y.. U. S. A. 
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For a Flexible 
D-C Power Supply 

ude 

G-E RECTIFIERS 



available fob 

PROMPT DELIVERY! 


Designed for maximum over-all 
efficiency for your electroplating and 
anodizing operations 

General Electric Copper-Oxide Rectifiers are 
easily grouped in parallel to handle heavy 
current loads or in series to obtain higher 
voltage for special processes. They provide 
economical decentralized power sources . . . 
require practically no maintenance . . . can 
be added easily as your business expands. 
Investigate the savings possible with G-E 
Rectifiers. Write today to Rectifier Sales, Sec- 
tion A-2844, General Electric Company, 
Bridgeport, Conn. 


GENERAL C M>) ELECTRIC 


THE PROOF 

OF^h^ THE 



- v ' ' proves 
that the 
instruction 
^ ^ provided at 

ROOSEVELT 
AVIATION 
SCHOOL meets all 
the requirements of 
the industry. 


SUMMER CLASSES 
START JULY 6, 1942 


AVIATION TRAINING AT ITS BEST 


ROOSEVELT AVIATION SCHOOL 

at Roosevelt Field, Mineola, Long Island, N. Y. 
Without obligating me, send details ol course checked: 

□ COMMERCIAL PILOT □ COMBINATION FLIGHT-MECHANIC 

□ PRIVATE PILOT □ MASTER AIRPLANE A ENGINE MECHANIC 
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Brightboy 

The SOFT RUBBER binder 

CUSHIONS the abrasive 


Consistent Time and Work Savings 

DE-BURRING and FINISHING 
OPERATIONS -» 

Brightboy 




HU ! mmim 


BETTER USE 

OF 

ELECTRICAL CONTROL 





,iT " 

'K”.,:!. "" 


For America’s Victory 

Mighty monarchs of the air, the Boeing Flying 
Fortresses, equipped with Wittek Aviation Hose 
Clamps, are coming off the production lines in 
ever increasing numbers for the protection of 
American soil and the American way of living. 

Proved by use in service, Wittek Aviation Hose 
Clamps are standard equipment of aircraft manu- 
facturers and engine builders, and the standard 
replacement clamp of the industry. 
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NOPAK Leakpioof Valves 
Can Give It a Lift! 

Before you invest in an additional compressor, 
give your present equipment a chance to deliver 
its full rated capacity. How? First, replace all 
worn, leaky, air-wasting shut-off or operating 
valves with NOPAK Valves. Second, check air 
lines for leaks at all joints and unions. Remem- 
ber, one tiny air leak can waste S20.00 to $28.00 
worth of compressed air in a month! 

After taking these steps to halt pressure loss, 
you'll notice a substantial increase in compres- 
sor capacity plus a worthwhile saving in air 
costs. Yet, you gain these benefits at only a 
fraction of the cost of an extra compressor. 
NOPAK Valves are wearproof, as well as leak- 
proof, have no packing to deteriorate, require 
no packing replacement, save maintenance ex- 
types, in all sizes, immediately. 
GALLAND-HENNING MANUFACTURING CO. 




, NOVAK* 
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Best preparation for an 
aircraft industry job! 

JMKSfcisis: 

book, io tho simplest, yet most complete manual for all 
who want to start this work or improve in it. Shop terms, 
plan reading, layout, tools, material, methods — all that is 
needed to start even the novice in sheetmetal work, and give 
him practical ability, is here. 

Just Out! 

How to Do Aircraft 
Sheetmetal Work 
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The answer to nearly every problem is simple — 
when it has been found. There is precision work 
in this Sturgess Regulator — there are two years of 
experimentation, tests, and refinement — but the 
result is a unit of comparatively few working parts, 
strong to an ample safety margin — ready to do a 


Automatic Regulation 
of 

Control Cable Tension 


Sturgess 

Cable Tension Regulator 
Is 

Simple— Rugged— 
Without Extra Weight— 
Effective 


IRVING AIR CHUTE CO., INC. 

1670 Jefferson Avc., Buffalo, N. Y. 


Used by Allied Air Forces in all 
parts of the world. 


Literature can be had by school 
executives for the asking. Address 
Main Office in Buffalo, N. Y. 


The name "IRVIN" on the harness 
means the chute is produced in an 
Irvin factory with over 20 years of 
experience built into it. 




RO 


PACIFIC SCIENTIFIC 
COMPANY 

Aircraft Accessories Since 1921 

Address Inquiries lo: 


SERVING OVER 40 GOVERNMENT AIR FORCES 
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STRUCTURAL VENEERS 


• Penokee and National veneers combine micro-accuracy in cutting with improved 
methods of handling and inspection that bespeak a full understanding of aircraft problems 
and the closest adherence to the industry's standards. As pioneer producers of aircraft 
veneers, we offer the following American woods — precision cut to any thickness: 


Ash 


Basswood 


Birch 


Elm 


Hard Maple 


PENOKEE VENEER COMPANY 

MELLEN, WISCONSIN 


Ash 

Hard Maple 
Yellow Poplar 
Sitka Spruce 
American Walnut 

NATIONAL VENEER & LUMBER CO. 

AVIATION DIVISION • INDIANAPOLIS, INDIANA 
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I ENGINES AND PROPELLERS 
CONTAIN BRONZE PARTS BY i 


AMPCO 


Use MERIAM 

MANOMETERS for 
TESTING and CALIBRATING 
Aircraft Instruments 


I N all combat planes — fighters and bombers of 
both services — engine and propeller parts made 
of Ampco Metal, that alloy of the aluminum bronze 
class, give increased operating life under severe 
flight conditions. 

Other aircraft equipment — retractable landing gear 
and tail wheel assemblies, ' windshield wipers and 
other operating accessories are also Ampco- 
equipped. Aircraft designing engineers prefer 
Ampco bronze for longer life and maximum service. 
Ampco Metal has the controlled quality, the high 
physical properties, and rugged strength that make 
it ideal for aircraft service. It is a metal that can 
"take it” — stand up against unusual stresses — and 
fill one of the aircraft industry’s vital needs for 
combat services. 

Literature on Bronzes 

Ask for Ampco Literature describing the use of 
Ampco in aircraft construction. Free on request. 


AMPCO METAL, INC. 

Dept. A-4 Milwaukee, Wisconsin 



• To maintain the accuracy of Altimeters— Air 
Speed Indicators— Rate-of-Climb Indicators— rFuel 
Pressure Gauges— Manifold Pressure Gauges — 
Suction Gauges — Fuel Quantity Gauges and other 
aircraft instruments— check and calibrate them 
with Meriam Manometers. 

Standard and special types of Meriam Manom- 
eters, reflecting the company's more than 30 years 
experience and outstanding leadership in building 
accurate indicating instruments, are used for 
checking and calibrating at all Army air fields in 
the United States and Possessions, and at Navy 
air field and training stations. They maintain 
unvarying accuracy against which other gauges 
can be checked positively, and in addition are 
widely used in testing Crankcase Pressures — Air 
Flows — Absolute Stack Pressures — Carburetor 
Pressure Drops — Engine Manifold Pressures — 
Supercharger Pressures — both in aircraft manu- 
facturing and in engine, carburetor, pump and 
other parts manufacturing plants. 

Our wide experience in this exacting calibrating 
and testing work is fully at your disposal. Do not 
hesitate to write us fully about your problems. 
We will endeavor to be of every possible assistance. 
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0. S. HAMMERED PISTON RING CO„ INC. 

STIRLING. NEW JERSEY, U. S. A. 


Machining 
to Infinite 
Exactitude 


JVL erances required in the production of me- 

charger housing-cover illustrated above, is our 
particular specialty. Nowhere will you find a 
shop more adequately equipped to handle diffi- 
cult machining and delicate experimental work. 
• Write Us Concerning Your Requirements! 

THE 

GOVRO-NELSON 

COMPANY 

1931 Antoinette Detroit, Mich. 



You won’t lose the cap with 
markings and rating in the ma- 
chinery when you remove a 
Littelfu.se! Caps are LOCKED 
— not just attached by shatter- 
ing cement. Guranteed not to 
loosen. Another Littelfuse fea- 
ture for which there is no 
"equivalent. " (U .S. Pat. 1922- 
642). See all the differences between LLITELFUSES and 
ordinary fuses: the Littelfuse Twisted Element that braces 
against severe vibration — the Littelfuse gooseneck that 
takes up contraction and expansion. We make fuses for 
all and every aircraft purpose. Ask for complete catalog. 

LITTELFUSE INC. 




26< 


AVIATION, April. 



, ,o iso i»» 


AVIATION, April. 








AVIATION. April. 




& jett :> ~ _J 


WE WIT IN 1917-MARE 

doing it again Today 


Allied Aviation 

Corporation 


Manufacturers of 

MOLDED PLYWOOD 
STRUCTURES 
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( WRITE FOR^ COMPLETE CATALOG 

AMMSCONT IIOIS. I \ I. 


gotwisw 


COH^OU 


eft ***** 


When You Need 
Quick Action . . . 

on Opportunities available 
or wanted in Aviation 


Use 

The “Market Place” 


Aviation 


PubiUhed 



There’s News in the Advertising Pages 

For the latest news of the products which arc 
contributing to the rapid growth of flying 

Read the Advertising Pages of 
Aviation in this and every issue 

AVIATION 


Products advertised in AVIATION are 
reliable. Write advertisers for further 
information. 



RUSSELL AVIATION UNIFORMS 


CAPS, DEVICES. INSIGNIA 

Quality, Style, Service. Makers of uniforms 
and equipment for officers of U. S. Army & 

patrons are foremost C. P. T. and base op- 
erators. and these leading Airlines: EASTERN, 
UNITED, TWA. CANADIAN COLONIAL. 
NORTHEAST. NATIONAL. DELTA. LAMSA, 
AMERICAN EXPORT AIRLINES, etc. 

Samples of doth, prices and measurement 
blanks sent on request 

RUSSELL UNIFORM COMPANY 

1600 BROADWAY, N. Y. 
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WIND DRIVl 



DIRECT-CRANKINGSTARTERS 


guorontecd. 6 or 1 2 volts; $25 to $45. 


and starter button — Three si: 
engines to 300 HP. . . 4" or 5" Stand- 



If there is anything you want— 

or something you don't want that other readers 
of this paper can supply — or use — advertise it in 

Aviation's Market Place 

AVIATION "CLASSIFIED" 



Alfred Partridge & Co. Ltd.. 


Engineers 

ASHTON RD.. BREDBURY. STOCKPORT. ENGLAND. 

Wo cordially invite correspondence with American & Canadian Manufacturers who are seeking an organisation 
with Modern Facilities and Services for effectively serving British markets. Long established and very excellent 
clientele available. All kinds of products solicited for large and varied market. Please WRITE. 


WHERE TO BUY 


Delivery 

VS. 

Delay. . . 

M 7 * IIEN knowing where 
So find what .von need is 
tile deciding factor be. 
(.seen DELIVERY nntl 
DELAY* ... consult the 
advertising pages of Avia- 
tion. If the advertise- 
ments do not tell where 
to find whnt you need - - - 

AVIATION 


T I TANINE - 

TITANINE INC. UNION, N. J. 



Good 

Habit . . . 


This “IFhere to Buy ” Sec- 
tion supplements other ad- 
vertising in this magazine. . . 



FOR 

ENGRAVIN6, 

ACID-ETCHING, 

ELECTRIC- 

MARKING 


. . . on Aircraft Parts 


A compact precision bench-type 
pantographic machine, with 
interchangeable heads ... for en- 
graving instrument dials, name 
plates, etc. . . . and for acid etch- 
ing or electrically marking air- 
craft engine parts — heat-treated or 
annealed — on flat, concave, or 
convex surfaces. 


Illustration show's machine with 
engraving head attached. 

IF rile for Literature 

H. P. Preis Engraving Machine Co. 

ISOC SUMMIT ST. NEWARK. NEW JERSEY 
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Aviations 

Market " Place 

CLASSIFIED * « ADVERTISING 

USED PLANES, ENGINES AND PARTS FOR SALE. TRADE OR WANTED 
SPECIAL SERVICES OF DISTRIBUTORS, FIXED BASE OPERATORS, ETC. 


EMPLOYMENT— SELLING— BUSINESS OPPORTUNITIES: OFFERED OR WANTED 

AVIATION CUi.ifi.d", 330 w. 42nd St., N»w York, N. Y. Ekon.: MEd.llion 3-0700— Ert. 55( 


RATES: UNDISPLAYED, 10 cents a word, minimum $2.50. 
counts as 4 words.) DISPLAYED $7.25 per inch. Contrac 


sd: l/ 2 the 


undisplayed rate; box 


number 
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SCHOOLS 



AVIATION'S MARKET PLACE 

(CLASSIFIED ADVERTISING) 
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Machine tools and automatic machines give you large- 
scale parts production. But where those parts must be put 
together by hand, the primary tool of mechanics is supremely 
important. The extra speed, stamina and accuracy it must 
have are forged into "Superrenches" and "Supersockets." 
Quality has been a part of these Wrenches for so many years, 
no urgency nor emergency can remove it. In spite of the fact 
that it takes longer to make such tools, our 24-hour produc- 


tion is meeting Army and Navy requirements and most war- 
industry demands. . . . Perhaps your plant is one in which 
only super wrenches can relieve or avoid a bottleneck. 
J. H. WILLIAMS & CO.. "THE WRENCH PEOPLE," 225 LAFAY- 
ETTE ST., NEW YORK. WESTERN WAREHOUSE AND SALES 
OFFICE, CHICAGO • WORKS, BUFFALO. 


mi TO HIW MECHANICS ' ' How co Scl«< and Uk 





EXTRUDED TUBITLG 
*111 ETA LUC DE1IOU1S* 



coounc tuuf COOlinG COnTROL 
o/iURCRRFT EnGinES 

^^HYDRON thin-wall extruded tubing is used in aircraft 
^ radiators, oil coolers, intercoolers, and heat interchangers, 
for liquid-cooled and air-cooled motors. HYDRON thin- 
wall hydraulically-formed metallic bellows are used in all 
types of temperature and pressure control devices for 
aircraft engine cooling systems, carburetors and super- 
chargers. 


HYDRON 


CLIFFORD MANUFACTURING COMPANY 

564 EAST FIRST STREET, BOSTON 


CHICAGO: 221 Norlh LaSalle Street 


DETROIT: 6432 Cass Avenue 
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years 


THE DOW CHEMICAL CO., MIDLAND, MICH. 




AOWMET^L 


DOWMETAL 


LIGHTEST OF AIL STRUCTURAL METALS 



WITH 

&CUft4£ 

AIRCRAFT 

ACCESSORIES 

S TRIKING with telling force, Dive 
Bombers have become one of the 
most effective and outstanding weapons 
of modern aerial warfare. As manufactur- 
ers of high performance trainers, pursuit 
ships and observation planes for the 
military services, Vultee Aircraft is well 
equipped to pioneer in the design and 
development of that newest of aerial 
weapons— the Dive Bomber. 

Dive bombing technique, for high 
accuracy bombardment, was originally 
developed by the U. S. Air Services. 
Experts in the art of dive bombing, 
American airmen look to the Vultee 
Dive Bomber with confidence. De- 
signed as one of the most dependable 
and efficient performers in its field, 
this newest of Vultee airplanes in- 
corporates many aircraft accessories 
of Eclipse manufacture — units of 
tested workmanship with records of 
dependable service. 

Eclipse Products used by 
Vultee Aircraft, Inc. 

Hand and Electric Inertia Starters, Direct 
Cranking Electric Starters, Direct Cranking 
Electric and Inertia Starters, Battery Booster 
Coils, Solenoid Engaging Devices, Solenoid 
Relays, Solenoid Circuit Breaker Switch, En- 


Keep 'em flying! 


VULTEE 
DIVE BOMBER 


gine Driven Generators, Control Boxes, Filter 


Boxes, Air Valves and Supercharger Regulators. 


ECLIPSE AVIATION 

DIVISION OF BENDIX AVIATION CORPORATION 
BENDIX, NEW JERSEY, U. S. A. 




